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In the November issue we announced a prize competition for 
he best article dealing with a number of questions with 
The Winner of respect to the application, limitations 
be and future of the mechanical applica- 
The Spray tion of paint to railway equipment. 
Painting Com- Although this subject is one in which 
petition Prize. know there is considerable interest, 
ew of our readers apparently care to give a public expres- 
sion of their opinions on it. One good paper was received, 
wever, Which is fully worthy to be awarded the first prize. 
s submitted by J. W. Gibbons, whose work on the 
Topeka & Santa Fe is well known, and who is 
horoughly competent to discuss the possibilities and limita- 
tions of mechanical painting. Mr. Gibbons’ article will 
pear in an early issue and we believe will be worthy of the 

| consideration. 


In response to announcements appearing in the December 
ind January issues of the Railway Mechanical Engineer, 
seven contributions were received in 
the competition for the best paper on 
Equipment Design the relation between equipment design 
Competition and maintenance, telling what can be 
done to secure improvements in design 

I a reduction in the cost of maintenance. Every 
aper received contains some good suggestions for the de- 
signer. Some of these were prepared by designers themselves, 
hile others were prepared by men who view this problem 
naintenance standpoint. It was one of the latter 
type Ww was selected as the winner of the first prize 
the number of specific, practical suggestions it 
contained for improvements in the design of locomotive de- 
tails W vill facilitate or reduce the cost of maintenance. 
his | vas submitted by Charles Raitt, assistant master 
\tchison, Topeka & Santa Fe, Prescott, Ariz. The 
paper | won the second prize was presented by H. Y. 
nt vho views the problem as a designer. Mr. Car- 
employee of the Davenport Locomotive Works, 
lowa. These papers will be published in early 


Winners in 


be the general practice to machine shoes and 
ges planer. The advantages to be gained by using 
a milling machine for this sort of work 
were brought out in an editorial in 
the February, 1923, Railway Mechani- 
cal Engineer. However, a large num- 
ber of shops are not equipped with 
; iines suitable for turning out such work in suf- 
““ent quantity and, therefore, must use a planer. As a re- 
sult, tumerous devices for holding the work on the platen 
© as to eliminate the necessity of having to reset in order to 
inish the various surfaces, are being used in many shops. 
That there is considerable uniformity in the nature of the 


Jigs for 
Shoes and 
We Fes 


milling 
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devices used should not be surprising to those familiar with 
the requirements of such work. Practically all of the jigs in 
use hold the work at the ends so as to permit travel of the 
tool from one end of a row of shoes or wedges to the other 
and at the same time permit adjustment for the top or side 
surfaces as desired. In each case the chief object of the jig 
has been to eliminate’ resetting. The idea, however, that jigs 
and methods can be improved to facilitate the work of setting, 
as well as to expedite the completion of the job, does not 
always get the consideration it deserves. From the standpoint 
of the operator, this feature is really the most important and 
should be given the most careful study. A jig which requires 
three-fourths as much time to set up and machine a half 
dozen shoes or wedges by a complicated method of clamping 
as it does to perform the same work on as many individual 
pieces would be more valuable as scrap. Jigs are being 
used in a number of shops that have effected real savings in 
labor, and descriptions of a number of these jigs have been 
published from time to time in the Railway Mechanical 
Engineer. A comparison of the relative merits and possi- 
bilities of the devices used in various shops for machining 
shoes and wedges should eliminate those with outstanding 
faults and tend to bring about more efficient practice. 


There has been a great increase in the amount of freight 
equipment acquired by the railroads in recent years and a 
corresponding increase in the weight 

How Do and number of parts that must be kept 
You Handle on hand at repair points. Old methods 

Car Material? of carrying stock and supplying the 
needs of the car department have been 
outgrown at many shops and repair tracks, and there is need 
for a revision in the methods of supplying, storing and hand- 
ling material. 

With the hundreds of items now used on car repair tracks, 
for example, it is impracticable for each repair man to look 
up his own material because of unfamiliarity with its exact 
location and the length of time necessary for him to find it. 
Moreover, car men should not be required to do their own 
trucking. It has been found more advantageous to put in a 
delivery system of supplying repair materials directly to the 
cars and thus keeping the repair men at productive work. 
A specialized delivery force of laborers for the purpose of 
handling all the materials is an investment which amply 
repays the time and expense required to develop it. 

All material of one kind should be located in one place 
so that it can be regularly checked, orders placed before re- 
plenishing the stock, obsolete material eliminated, and the 
stock of slow-moving material curtailed. It is essential that 
no unnecessary stock be carried, as the expense often amounts 
to 20 per cent or more of the value of the material and rail- 
road capital is tied up in material when it is perhaps badly 
needed for other purposes. 

The use of tractors and trailers for the handling of ma- 
terial has proved very economical. The best results always 










































































































follow the close co-operation of the stores and car depart- 
ments in ordering and handling material as in this way ex- 
cess stocks are avoided and, on the other hand, a minimum 
number of delays to equipment are experienced because of 
lack of material. The delivery force can often advantage- 
ously take charge of the removal of scrap material from the 
repair track, gathering up good material and putting it back 
into stock, in addition to delivering the new material to the 
cars. 


It has been said that the use of treated lumber in car con- 
struction will effect larger savings to the railroads than any 
other feature of car building developed 
Treated Lumber jp recent years. Whether or not that 
in statement is fully true, the rapid decay 
Car Construction observable in sills, decking and roof- 
ing of all-wood and composite freight 
cars is ample evidence of the need for treatment which will 
prevent the action of decay in car timber and hence increase 
the life of the cars. The universal treatment of timber for 
railroad car and bridge construction was advocated by H. S. 
Sackett, consulting timber engineer, Chicago, in an article 
published in the April 26, Railway Age, from which the fol- 
lowing significant statement is quoted: ‘The decay of tim- 
ber and lumber in freight cars represents a yearly loss of 
approximately $60,000,000 in material, labor and loss of 
revenue, equivalent to somewhat over 15 per cent of the 
average yearly gross revenue per car. There are more than 
$1,500,000 freight cars in service which contain wood where 
it is subject to decay.” 

An investigation made by the American Wood Preservers’ 
Association over a period of two years is said to have shown 
80 per cent of the repairs to wood and composite freight 
cars to be caused by the decay of wooden members, the chem- 
ical treatment of which would have caused them to outlast 
their period of mechanical usefulness. Mr. Sackett gave the 
figure of $50 as the approximate cost per car for lumber 
treatment and when the resultant increased life of cars is 
taken into consideration practically any method of figuring 
will show a handsome profit on this investment. 

Another authority on timber treatment submits the follow- 
ing as the life of untreated car timber most subject to decay: 
“Stock car decking, two to five years, stock car sills, five to 
eight years, stock car roofing, four to six years, flat car deck- 
ing, six to eight years, flat car sills, eight to ten years, box 
car sills, six to ten years, refrigerator sills, four to five years.” 
It will be noticed that the stock car decking is subject to the 
most rapid decay, lasting only from two to five years, accord- 


ing to this analysis. A prominent mid-west railroad built 
a number of new stock cars in 1911, using treated sills and 


decking and it is said that these cars are still in service with 
the original treated material in good condition. In this case 
the timber was treated with creosote by the full-cell process 
and the result was an increase of car life from about five to 
certainly more than thirteen years. 

It is a well established fact that timber treatment by any 
of the standard recognized processes checks the action of 
decay and enables a much longer life to be obtained from 
car material. Not only is the life of car timber itself in- 
creased but the premature failure of car members subject to 
stress in largely prevented. Mechanical failures attributed 
to faulty design are frequently caused by decay in its early 
stages which is not easily discernible but which nevertheless 
reduces the strength of the wood 40 per cent or more. With 
the increasing price of lumber due to scarcity and the con- 
stant urge for reduced net maintenance costs, there is little 
question that the railroads will go more and more to the use 
of treated lumber in car construction, particularly for those 
parts of wooden and composite freight cars subject to rapid 
decay. 
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Doubtless many mechanical officers have wondered Whether 
it really pays to rate a shop on its maximum productive 


power. It is a fact generally recog- 
Should Pro- nized by manufacturing concerns that 
duction Be after production passes a certain point 
Curtailed? the profits per unit tend to decrease; 


that is, each plant is limited as to the 
amount it can produce with the greatest economy. This factor 
must also be applicable to railroad shops that perform classi- 
fied repairs and production work for an entire system. There- 
fore, the mechanical officer in charge of such work is justified 
in attacking his problem by assuming that maximum produc- 
tion is not always economical production. 

On another page of this issue there is an exceedingly jn- 
teresting article contributed by one of the mechanical depart- 
ment officers of the Buffalo, Rochester & Pittsburgh. One 
cannot help but be impressed with the fact that the manage- 
ment has seen fit to limit the number of locomotives allowed 
in the erecting shop at one time. “This allotment,” the 
article states, “has demonstrated its wisdom, as plenty of 
room is thus provided for working access to the locomotives, 
In addition to insuring that all material is properly placed, 
the congestion that naturally follows when a large number of 
locomotives is in the shop at one time is eliminated.” 

There are, however, a number of things to be considered 
before any railroad can decide as to what should be the ideal 
production for its main shops. The business of railroading 
differs from that of an industry engaged in manufacturing 
and marketing what it manufactures. If the shop sold the 
locomotive, the problem of setting a figure would not be so 
difficult, but its problem is to keep the locomotive running. 
This means that the management must know whether the 
amount of money the locomotive can earn on the road will 
render sufficient profit to justify the waste in material and 
wages that is inevitably incurred by crowding the shop. Per- 
haps some mathematical expert will take the various figures 
involved and work out a factor of production by which shop 
output can be determined upon a basis of transportation 
demands. Such a factor would be a big help in the solution 
of many railroad problems, but no solution to this problem is 
possible without close co-operation between the mechanical 
and operating departments. 

Curtailment of production in order to get the most efficient 
and economical results in shop work is worth careful study 
by all mechanical officers and men. The operating depart- 
ment can be a big help in arriving at the proper production 
figure by seeing that the equipment is used to the best ad- 
vantage. A shop that is not operating at its maximum 
capacity has something to fall back on when an emergency 
arises. On the other hand, when a shop is required to operate 
under congested conditions when traffic is normal, it would 
pay the management to make an investigation and ascertain 
if the waste being incurred might not justify an appropria- 
tion for buildings and equipment to increase the capacity 
so that the shop could be run economically. 


Probably the performance of the Kansas City Southern shops 
at Pittsburg, Kans., in making a record of seven hours filty- 
five minutes for the completion of Class 


What 3 repairs to a heavy Consolidation type 
Can Be locomotive will be regarded with 
Done skepticism by many of those who read 


the account on another page in this 
issue. It is not the purpose here to enter into any defense 
of the details of this or of any other similar records which, 
to some extent, are open to the criticisms that they are “stunts 
and that they were made possible by employing impracticable 
methods. It is enough to call attention to the fact, however, 
that skepticism is the respect usually paid to all accomplish- 
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ich stand out in a marked degree above the average 
ond that it might be well before dismissing the matter as of 
no pr al consequence, to examine carefully into the cir- 
cumstances to see if there may not be some suggestions for 
changes in customary practice from which real practical 
benefits can be derived. 

In the account of the Kansas City Southern’s record per- 
formance will be found three significant facts. In the first 
place, the officers responsible for the operation of the shops 
were not satisfied that the full resources of the facilities at 
their disposal were being utilized, and were not content to 
continue the old routine without at least a trial of the possi- 
bilities something different. In the second place, the 
compl utilization of these resources depended on the 
whole-hearted co-operation of every man in the organization, 
and rently that co-operation was fully secured by the 
interest, shared by officers and men alike, in finding out 
whetl difficult trial of skill and organization could be 
iccomplished. Every man shared, and has a right to a feel- 
ing of personal pride, in the result. 

In t particular case, however, the most significant cir- 
umst and the one most likely to stamp the whole per- 
form is being in the “stunt” class, is the large extent 

he manufacturing departments were eliminated as 

factors in the progress of the locomotive from stripping to 
completion. Obviously it would be impossible to complete a 
Class pair job if the locomotive had to be held while the 
wiler tubes were cleaned and safe-ended, the tires turned 
or reset, the driving boxes rebored or refittd and relined, and 
new bushings applied to the rods. The possibility of such a 
performance, however, becomes an entirely different matter 
when the schedule is controlled by the time required to remove 
from the locomotive one set of parts and replace them with 
others which have been repaired before the original parts 
were removed. Including the time required to break in the 
locomotive, this separation of the floor operations from those 
of the manufacturing or repair departments means a loss of 
service time for the locomotive of only two days instead of 
from thirteen to fifteen days or more were the engine to be 
held all of the original parts could be restored. 

He this duplication of parts may be found economical 
ill depend on many local conditions, such, for in- 
the number of locomotives of a given class which 

may rved by a single set of spare parts and how valuable 

fron operating standpoint the saving in service time of 
gi ss of locomotives may be. The first phase of the 
prob] s one requiring considerable study; the second 
shoul: omparatively easy of determination. In most 
S ving of approximately half a month for every 
air turned out is of such tremendous importance 
is to y a careful study of the possibilities of a fairly 
comp separation of the repairing operations from the 
erations. 


ments 


In address before the Pacific Safety Council on The 
Mat t's Responsibility toward Its Employees, Paul 
; Shoup, vice-president of the Southern 

To Whom Does Pacific, made the following statement: 
Responsibility “Never has it been demonstrated to me 
Belong? where the line of cleavage (between 
management and employees) is and I 

ll sure that I ever want such a demonstration. 
ve can arrive at the point where there is no 
ussion of who constitutes the management and 
tes the employees, then and then only will the 
respo es of everyone in the organization become in- 
respect to all others engaged in that same 


responsibility, touched on by Mr. Shoup, is a 
personnel question on which not enough stress 
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has been laid. If every railroad man had a clear conception 
and keen sense of his personal responsibility—to his own 
ideals; to his fellow-employees, whether superior, equal or 
subordinate in rank; to the organization he agrees to serve— 
there probably would be no railroad personnel problem. 

The present difficulties in personal relationships are gen- 
erally attributed to the growth of organizations to their pres- 
ent gigantic proportions, in which the former personal rela- 
tionships between the employee and the employer have been 
replaced by contact between thousands of employees acting en 
masse on the one hand and an impersonal management on 
the other. Mass action tends definitely to weaken the sense of 
individual responsibility. An extreme demonstration of this 
fact is afforded by the action of a mob which in utter 
irresponsibility may perform deeds revolting even to the most 
insensible of its members, unless, perchance, a leader of 
high ideals steps forward to direct its course. 

On the other hand, close personal relationships tend to 
stimulate the sense of personal responsibility and in no small 
degree it is this fact which inspires the frequent expressions 
of regret at the loss of the old individual relationships in 
railroading, heard alike from executives and men in the 
ranks. 

But the size of a large organization does not necessarily 
preclude the establishment of personal relationships of a kind 
to awaken effectively the sense of individual responsibility. 

The truth of this statement is demonstrated by the army 
where the effectiveness of the organization is greatly en- 
hanced by the keen sense of personal loyalty usually found to 
exist between the officers and the men in the ranks. This 
loyalty is not primarily that of the men for the directing head 
of the organization, but is a mutual relationship between the 
men and their company commanders. 

The compulsion of military discipline does not and should 
not exist in the railroad organization, but the same type of 
personal loyalty with its stimulating effect on the sense of 
individual responsibility can and should exist in every de- 
partment of the railroad. 

The foreman is the key to this situation. On the quality 
of his personal leadership depends the effectiveness of the 
whole organization far more than on the executive and man- 
aging officers. Loyalty is a mutual relationship. Few men 
can inspire it unless they give it in equal degree. The loy- 
alty to the interests of the men whose work he directs is as 
much an obligation of the foreman as is his loyalty to the 
company by which he is employed. Any foreman who has 
not this conception of his job is a misfit. 

But the responsibility does not alone rest with the foreman. 
If there are men in supervisory ranks who lack, or in whom 
this essential quality of leadership has never been developed, 
how did they get there? The responsibility for such a con- 
dition is to be shared by every officer in the organization, up 
to and including the president, and it is a personal respon- 
sibility which will only be discharged when each one has 
taken the active interest suitable to his position required to 
bring about effective training and selection of supervisors for 
leadership, from the lowest ranks up. 


New Books 


Views AND Reviews oF THE Hor Box Situation. By J. C. 
Stewart, general foreman and traveling car inspector, C. I. & 
W., 50 pages, 4% in. by 6 in. Price 50 cents. Published by 


J. C. Stewart, 51 N. Warman Ave., Indianapolis, Ind. 


This book, dedicated to the “better care of journal box and 
contained and contributing parts,” should prove a real in- 
spiration as well as assistance to railroad men in the solution 
of hot box troubles. The author writes from long experience 
and the book indicates his broad grasp of the fundamentals 
of the problem. 


It plainly shows the desirability of more 
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uniform methods of journal box maintenance and journal 
lubrication, due to the interchange of cars from one road to 
another. The detailed causes and remedies for hot boxes are 
discussed and particular emphasis laid on the importance of 
system and perseverance in any attempt to improve 
conditions. 


MECHANICAL WorLp YEAR Book, 1924. Published by Emmott & 
Co., Ltd., Manchester, England. 348 pages, 334 in. by 6 in. 
Price, 1 shilling 6 pence net. 


The 1924 edition of this handbook contains a number of new 
sections that tend to increase its usefulness. There is a 
new and rather lengthy section on fuel combustion. A num- 
ber of sample problems in flue gas analysis are worked out 
and also a number of useful tables are given. A section 
embodying the various rules and formule for calculating the 
strength of flat plates has been added in this edition, as well 
as a section on tanks. The book is primarily a reference 
for engineers, draftsmen and practical mechanics and is 
written for those engaged in work that is being done accord- 
ing to British practice. The various units used are those 
standard in Great Britain. However, it contains considerable 
information that is common engineering practice in this 
country. 


CS 


PRINCIPLES AND PRAcTIcES oF UpKEEP PArintiNG. Edited by Roy 
C. Sheeler. 6 in. by 9 in. 200 pages, illustrated. Bound in 
fabrikoid. Prepared and published by the E. I. du Pont de 
Nemours & Co., Philadelphia, Pa. Price $2. 

The text of this book covers in simple, practical fashion 

modern painting practice for all types of exterior and 

interior surfaces. It shows both by text and by illustration, 
the reasons for decay and deterioration of materials and 
paints and describes the latest and most modern methods to 
follow in overcoming these difficulties. Each class of build- 
ing material is handled separately and the methods of sur- 
face preparation, paint application, etc., are given in detail. 

While the entire book forms a practical guide of use to rail- 

way men in the handling of plant and equipment main- 

tenance it is likewise of value in regard to new construction. 

One section of the book of particular interest at the present 

time is a chapter on mechanical painting in which are in- 

cluded important facts on this method of painting, the care 
of the equipment and comparative figures on costs. 


GENERAL ForEMEN’s AssocIATION 1923 Proceepincs. Compiled 
and Published by William Hall, Secretary of the Association, 
Winona, Minn. 210 p 6 in. by 9 in., bound with semi- 
flexible covers. 


wes, 


This book is a record of the proceedings of the seventeenth 
annual convention of the International Railway General 
Foremen’s Association held at the Hotel Sherman, Chicago, 
September 4 to 7 inclusive, 1923. The book is of particular 
interest because, in spite of a lapse of two years since the 
last annual convention, the 1923 proceedings proved beyond 
question that the association is coming back streng and 
promises to be a constructive force in increasing the efficiency 
of railroad operation. The Railway General Foremen’s As- 
sociation is one of the strongest of the minor mechanical de- 
partment associations and has great possibilities for dis- 
seminating much needed information regarding railroad 
shop “men, machinery and methods.” A picture of George 
H. Logan, general foreman, C. & N. W., the present presi- 
dent of the association, is published on page 5, followed by 
a report of the opening exercises of the convention, the an- 
nual report of the secretary-treasurer and the usual com- 
mittee reports and discussions. The proceedings also contain 
the highly inspirational address by James C. Davis, director- 
general of railroads, on the subject “Responsibilities of Amer- 
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ican Citizenship,” an address which will be remembered with 
pleasure and profit by all those who attended the convention, 





What Our Readers Think 





Loose Crown Brasses 
BINGHAMTON, N, Y 
To THE Eprror: . 
The question raised by Matthew Devlin, in the April issy. 
of the Railway Mechanical Engineer, relative to loose crow, 
brasses might be solved by the following procedure: 
Make the brass about one thickness of paper, say, .005 in 
smaller than the bore of the box, and tip the calipers enough 
to allow for the pressure required to force the brass in, | 
will be found that the pressure may be raised considerably 
while pressing in the brass without the box being sprung out 
of parallel. This has the effect of drawing the ‘box together 
and gives a solid fit into the dovetailed annular channels in 
the box, as the brass has to expand to fit on the sides. 
Joun C. Murpocu, 


How Do You Keep Your Reference File? 


Coronation, Alberta, Canada 


To THE Eptror: 

I would like to know of a convenient and practical wa) 
of filing and indexing various private notes that I want to 
keep in connection with my work. For instance, I copy 
articles from your paper and other publications, as well a 
the company’s literature, with the idea of having a compact 
and handy reference library available when needed. This 
material has grown to considerable proportions, but is not 
of much use because the articles I want are not always easy 
to find. - a 

Any suggestions that you or vour readers might have will 
be appreciated. J. Boyp, 


Locomotive Foreman, Canadian Pacific 


Defective Air Brakes on Freight Cars 


Los ANGELES, Cal. 
To THE EpItTor: 

Air brake defects are regulated the same as any othe! 
I. C. C. defect but the inspection is not quite so rigid. Mos 
of the trouble on this road is in the retainer pipe and tt 
tainers. A great many of the retainer pipes are split, som 
are entirely rusted off and a large number are broken # 
the elbow near the end sill. There have also been cast 
where the pipe has been rusted out on cars equipped wit! 
wooden end sills. Of course, these defects cannot be foun? 
until the trains are made up and an air test has been made 
Such defects have often delayed manifest trains from 
hour to 1%4 hours. The officers do their utmost to expedit 
all train movements and sometimes severely criticize the 
department for such delays. I believe that if all the 
were tested at interchange points and placed in good cont 
tien before proceeding to their destination, there would t 
very few, if any, delays for the reasons just stated, at 
tral points. A great many foreign cars travel several thou 
sand miles before such conditions are found. If all roats 
would insist on the air brake equipment being 100 per et 
before delivery to the receiving line, the most of this trouble 
would be eliminated. a 

I would like to have someone else give their views 02 thi 
subject. BrYAN BARTON, e 
Gang Foreman Car Repairs, Southern Paciit 
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il issue ght Mikado, Equipped with Automatic Cut-off Control, Hauling a Dynamometer Car and Test Train 

- CrOWn 

cn S ! f A + Off > 

enough 

~~ ervice [ests o utomatic ‘ut- ontro 

derabl 

ung out The Control Device Described—What Its Performance on 

ogether . 

as Two Railroads Has Demonstrated 

OCH, H] tai absence of any means for automatically veyed by this pipe to the pressure regulator unit of the con- 

lating the point of cut-off in steam locomotives, troller and also back to the cab where it terminates in the 

ru ) the present time, is contrary to the almost uni- back pressure gage mounted on a small control panel shown 

ei versal use of such regulating devices in the field of the sta- in one of the illustrations. A second pipe connects the con- 


Canad tionary engine. From the days of the first steam locomotive, troller with the main air reservoir from which the controller 
the op of the reverse lever has been by the effort and obtains its source of power to adjust the reverse gear and 
cal we hence the cut-off. 





























want ‘ Tests made in road service apparently show that, for any 
I co given locomotive, dependent on type, size and boiler pressure, 
well there is a definite constant back pressure which, if main- 
compa tained constant at all speeds above which it is first reached, 
. 1 will permit maximum rated drawbar pull to be developed. 
it AS | This back pressure is held constant by lengthening the cut- 
ays € off as the speed decreases and shortening the cut-off as the 
| speed increases. Should the boiler pressure change in addi- 
lave | 
), 
y 
Cars | 
a | 
ny oth [ee 
id. Mos i 
4 and re . jineman’s Back Pressure Gage and Control Panel 
por see t th tion of the engineman. The development and | 
ge prac lication of a mechanical device, therefore, to per- 
yped wit _ peration instead of the engineman, marks the 
he foun an n entirely new field in locomotive development. 
een mad t is ent from data already secured that automatic 
from 0 —_ ie point of cut-off provides the possibility of a 
> expelit mark ovement in locomotive operation. 
“" hag . Device for Automatically Adjusting Cut-off 
ve condi: th nical device, tests of which are described in this yc e 
would | art own as the Automatic Cut-off Control, made 5 — 
Nv ‘ . . ° . . . 
.d. at cel e sportation Devices Corporation, Indianapolis, The Reverse Gear Valve Assembly with Poppet Type Valves 
eral tho “neg tuated by the pressure of the steam in the ex- 
all roaéi haust es of the cylinders, and connected to a power tion to a change in speed, the cut-off adjustment will be 
0 per cet! “i he controller, or principal part of the device, made accordingly. The proper exhaust pressure to be main- 
his troull cee ove the power reverse gear and in front of the tained is shown by the idle hand on the back pressure gage 
my alve. It is contained in a metal box 23 in. by mounted on the control panel in the cab; the actual pressure 
ws on th =o n., located as shown at A in the illustration of existing is shown by the movable gage hand. 
upd e, Once the proper pressure for a particular locomotive is 
ern Paci Ps The ller is connected to all four exhaust passages. of determined, the pressure regulator is so set and this setting 


by a one-inch pipe. Exhaust pressure is con- is known as “High.” A second setting, which may be any- 
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thing less than the “High” setting, is known as “Low,” being 
determined by the minimum operating requirements. The 
engineman may change from one setting to the other by 
means of the handle at the right end of the panel, which is 
pointing either on “High” or “Low.” 
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Again the device can be momentarily cut out, even though Should 
the throttle is fully open and the panel valve is also open, reverse le 
To do this the engineman holds his foot on the pedal of closed, ai 


the foot valve. device is 
In order to hold any predetermined exhaust pressure 











































. . . . . . . Sree 
Whether the cut-off is to be adjusted by the engineman within the required limits, certain modifications in standard *e 
or by the device depends on the throttle opening. A pipe reverse gear design are necessary. The modifications consis - 
is run from the right steam pipe back to a primary control of the poppet valve design of the reverse gear valve to elimi. 9 |*.~i 
valve in the cab. This primary control valve is designed to nate the lap and lead of the slide and rotary valves. Lap 
be set so that with the throttle more than 60 per cent open and lead must be of independent adjustment and negligible 
Run 3-Hand Cut-Off Control 
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the Oper: 
Speed Records and Track Profile of Two of the Big Four Fuel Test Runs amen 
the Automatic Cut-off Control makes adjustments of the cut- so that fine adjustments and quick response of the reverse Mf ysition 


off. 

The air supply from the main air reservoir passes 
through this valve and the action of steam pipe pressure 
is to supply or cut off the supply of air to the controller. 
A small slot in the dial of the back pressure gage displays 

















Location of the Controller Box (A) and Poppet Type Reverse Gear 
Valves (C) with Respect to the Reverse Gear (B) 


the word “Hand” when the reverse lever is subject to the 
operation of the engineman and “Auto” when operated by 
the device. 

The engineman can cut the device in or out by the position 
of the throttle, or permanently cut the device in or out by 
turning the valve wheel located in the center of the panel. 


gear are positive. The valve of this gear is shown in one of Min fro 
the illustrations. Since the reverse lever must be always hange t 
available for hand operation and at the same time free to Moroperly 
move under automatic operation, the quadrant is circularin 
form. With hand control the piston of the small locking - 
cylinder at the bottom of the quadrant is against the quadrant, : 
holding it stationary. With the Automatic Cut-off Control 
in operation the quadrant is free to rotate and allow the 
lever to follow the gear. The locking cylinder is controlled 
by the primary control valve, actuated by the throttle 
opening. 

In operation, the locomotive starts the train with the 
reverse lever in the front corner and the throttle open 0 
that the device cuts in as shown by the word “Auto” on the 
gage. As the speed increases the back pressure builds up 4 
shown by the gage. If the engine is to be operated at 9 lb. 
exhaust pressure, when the pressure builds up to 10 Ib. the 
pressure regulator actuates the reduction valve and the col- 
troller causes the gear to be hooked up until the pressure is 
reduced to 9 lb. This will be kept up until the maximum 
speed is reached and the cut-off is at its shortest, when the 
controller is prevented from going into back motion. If at 
any time a grade or other condition should be encountered 
that would cause the pressure to drop to eight pounds, the 
cut-off will be lengthened and nine pounds back pressutt 
restored. This may keep up until the reverse lever is agai 
in the corner. The differential of one pound above and below 
the constant is as close as practical operation will permit, 
although the controller is said to be capable of one-quarter 
pound differentials. The exact value of the back pressurt 
maintained has no bearing on the operation of the device 
which is designed to adjust itself to any pressure to which 
it is set, the characteristics of the locomotive establishing the 
“High” setting and minimum operating conditions, the 
“Low” setting. _ 
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Should the engineman at any time close the throttle, the 
reverse lever will remain where it was before the throttle was 
dosed, and not go to the corner. The engineman, when the 
device is cut in, cannot move the reverse lever to any other 














Front View of the Locomotive Cut-Off Controller with the Cover 
Removed—(A) Duplex Pressure Regulator, Set to Hold Desired 
Exhaust Pressure Constant; (B) Reduction Valves Opened by 
Pressure Regulator, Left Valve Lengthening and Right Valve 
Shortening Cut-Off; (C) Distributing Valve, which Feeds Air to All 
Operating Parts on Impulse of Reduction Valves; (D) Operating 
Cylinder, Which Moves the Mechanical Connections to the Reverse 
Gear; (E) Cylinder Supply Valve, Feeding Air to and Exhausting 
Air from the Operating Cylinder; (F) Reversing Head, Governing 
the Operation of Piston in Operating Cylinder; (G) Primary Ad- 
jutment Speed Regulator, Which Governs Rate of Adjusting 
Long Cut-Offs. 


sition than that fixed by the controller. He may, however, 
um from “High” to “Low” setting, which will immediately 
nange the cut-off to the lower exhaust pressure. To control 
jroperly the pulsations of the exhausts at low speeds, a uni- 














Re : 

— ° the Controller—(A) Secondary Adjustment Speed 

cm. “s verning Rate of Adjusting Long Cut-offs; (B) In- 

tut-oft . tees Which Stops Cut-off Adjustment When Longest 

Whether O: Been Reached; (C) Cam Cylinder, Which Determines 

Friction b p aby Cylinder Will Lengthen or Shorten Cut-off; (D) 
had ier Which Maintains Cut-off as Set by the Machine; 

Y Reach “ tod, Connected to the Reverse Gear Floating Lever 

rn F) Ratchet Wheel, Rotated by Opposing Dogs 
Actuated by Operating Cylinder Piston 

Ww ne — ° ° 

“re ' inserted in the back pressure line between the 

villders | the controller. 


‘ive engineman has no guide other than a 
of experience to assist him in determining 


dP). 
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the proper cut-off to use. Again because of the many other 
duties, the attention to which is vital to safety, he is deprived 
of time, particularly continuity of time, to adjust cut-off. It 
is the function of the Automatic Cut-off Control to provide 
accurate and constant adjustments of cut-off and to do this 
without the attention of the engineman. 


Nickel Plate Tests Automatic Cut-off Control 


The effect on speed and drawbar pull of cut-off regulation 
as performed by the engineman and by the Automatic Cut-off 
Control under competitive test conditions is shown graphically 
in a chart typical of a series taken from dynamometer car 
tests of a Nickel Plate light Mikado locomotive, stoker fired, 
on a three-mile section of test track. Each run required about 
15 min. The maximum grade was 42.24 ft. per mile, and 
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A Comparison of Draw Bar Pulls, Speeds and Cut-Offs Developed 
in the Dynamometer Car Tests on the Nickel Plate 


the maximum track curvature 2 deg. The same train was 
backed up to the starting point for each test, the engine and 
crew being the same in each case. 

The results of these tests, as borne out by the charts, may 
be summarized as follows: 

1—There was no appreciable difference in the minimum 
speeds of the respective trains over the grade where minimum 
speeds would naturally be expected. 

2—There was a decided difference in the cut-offs used by 
the enginemen and by the Cut-off Control. In starting the 
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train, the reverse lever remained in the corner longer with the 
Cut-off Control than when operated by the enginemen, but 
this was an advantage in getting more quickly to the higher 
speeds and shorter cut-offs. In slowing down, the Cut- 
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tained by the enginemen, regardless of the longer cut-offs useq 


by the latter. 


4—The time performance between mile posts was generally 


in favor of the Cut-off Control. 
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General Piping Diagram of the Automatic Cut-off Control 


off Control did not hook down the reverse lever as quickly as 
the enginemen did. In running, shorter cut-offs were used 
and for greater periods of time when the Cut-off Control was 
in operation. 

3—The Cut-off Control generally showed equal or better 
speeds, drawbar pull and drawbar horsepower than those ob- 

















The Reverse Lever Assembly Includes a Circular Quadrant Which 
is Held Stationary with Respect to the Bracket, for Hand Opera- 


tion, by the Locking Cylinder at the Bottom of the Bracket 


5—The enginemen as a rule anticipated the grades by 
lengthening the cut-off in advance of the train actually being 
on the grade. The Cut-off Control did not lengthen the cut-of 
until the grade resistance had actually made itself felt upo 
the train, this being particularly noticeable between mile posts 
38 and 37. It-is evident that if shorter cut-offs can be used 
without lessening the drawbar pull or speed for short runs, 
the cumulative effect over the entire division will be conducive 
to lower fuel consumption and better time and _ tonnage 
performance. 

Because of the shortness of the Nickel Plate tests it should 
be noted that the enginemen were in a position to devote all 
the time necessary to adjusting the reverse lever and to take 
advantage of their knowledge of the road-bed gained through 
years of experience. They could also look ahead and @ 
approaching a grade take advantage of any peculiarity whic 
might make the lengthening of the cut-off advisable had suc 
a thing been the proper thing to do. The fact is that tit 
enginemen really lengthened the cut-off at the wrong time 
because of their mental attitude as to the necessity for It 


Fuel Economy Tests on the Big Four 


In order to determine the effect of the Automatic Cut-0! 
Control on fuel consumption this equipment was applied to! 
C. C. C. & St. L. Mikado locomotive, No. 160, and a setlé 
of tests run between Springfield, Ohio, and Bellefontailt 
Ohio. Tests made on the same class of locomotive over tht 
same territory, in April, 1923, had indicated that 13 Ib. back 
pressure was the proper setting for the automatic cut-off go" 
ernor, and this setting was used during the fuel tests. 

A total of four runs were made in the eastward direct 
between Springfield and Bellefontaine, two runs with the 
cut-off controlled by the engineer and two runs with the 
off controlled automatically. The same train was used dum 
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used each test jue to heavy rains during the second, third and 
fourth tests the train, which consisted entirely of loaded coal 
Tally cars, gained in weight. An allowance of four per cent of the 
‘otal weight of lading was added to the original weight to 
offset this factor. 
The coal burned during the tests was loaded from one car, 
peld for this purpose at Springfield, thereby keeping the grade 
of coal | constant. Coal was weighed onto the tank 
orevious to each run, and the coal left at the end of each run 
was weighed off. In addition, the weight of the coal fired 
before al ter each test was taken. The coal figures for 
the test therefore, include only coal actually burned 
from the t to the finish of the runs. 
In 01 make the four runs truly comparable, it was 
ABLE | RAL DaTa AND REsuLts oF Bic Four Fue. Test Runs 
Run 1 Run 2 Run 3 Run 4 
Hand Auto Hand Auto 
Nin dassanneoees 3,597 3,701t 3,714 3,714 
tal age......- w.+.. 4,347 4,451 4,464 4,464 
weg Lepieoteme 176 171 169 
ling { SLIILITIIIID 139 158 186 228 
» Se cons 297 334 357 397 
: m.p.h.....-. 11.2 10.1 10.4 10.5 
| (Ce 14.1 14.3 14.1 
e€ grade, m.p.h. 9.5 4.0 3.5 5.0 
ire, lb. persq.in. 191 195 192 194 
ccseereeees14,713 13,709 15,631 12,960 
(10 per cent 
vissesseee:91,135 92,730 95,480 96,525 
y Per Ip eo 6196.76 7.45 
vee ceeeeees 138.8 125.442.7118. 
128.9* 
In tons, estimated increase in train weight due to rain during 
Based ge‘ to point of stall at mile 104.7. 
‘ii to keep the number and location of stops and starts 
i hein For this reason, every siding was entered, and 
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]t upon | 
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onducive 
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iL - 
plied to 7 ; il 
da seis He ry nd out of each siding were the same on each 
efontaite I ed records, two of which, together with the 
e over tht Me. Pro re included, show how closely the moves of 
3 Ib, bak yt Tubs compare. 
it-off gor Re ” “0 the locomotive was calibrated and water read- 
sts. with “i ch stop. The feed water heater was credited 
1 directa sities a“ nt return to the tank during each run. The 
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th the cut I on ng I owell’s Hill, during runs 1,2 and 4. On 
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The standing time in sidings was kept as constant as pos- 
sible. The time standing was greater on runs 2 and 4, with 
the cut-off controlled automatically. This, without doubt, 
caused a slight increase in coal consumption but no effort was 
made to estimate the amount. Runs 1 and 2 were made with 
different engineers, while runs 3 and 4 were made with the 
same engineer. 

The stall which occurred between West Liberty and Gest 
Yard on run 4 was due to a shower which caused bad rail 
conditions, and inability to get sand to the rail resulted in 
the engine slipping. A train following pushed the test train 
about 30 car lengths after which Engine 160 handled the 
train alone. The coal consumption per ton mile, for this 
reason, was calculated up to the stalling point and also 
including the stall. 

The general averages developed by the test runs are given 
in Table I. From the standpoint of fuel economy, the two 
automatic cut-off runs show an increased water evaporation 
rate and a decrease in coal consumption per ton mile as com- 


pared with the two runs where the cut-off was controlled by 
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Graphical Comparison of Big Four Fuel Test Results 


the engineer. The results indicate that with this class of loco- 
motive a gain of approximately 10 per cent in water evap- 
orated per pound of coal fired and an approximate decrease of 
10 per cent in coal consumed, may be expected by auto- 
matically controlling the cut-off. 

It should be noted that the actual running time on all 
tests, with the exception of the first where the lading was 
dry and the train lighter, is nearly the same. The more 
effective firing under the constant draft conditions held by 
the automatic cut-off combined with more uniform accelera- 
tions from stops, account for the increased rate of evapora- 
tion and reduced coal consumption, indicated graphically in 
one of the charts. 


Operating Results in Slow Freight Service 


The effect of better average drawbar pull and speed on 
economic operation is shown by the following operating data 
taken from competitive cut-off control tests in slow freight 
service on the Cincinnati Northern, a subsidiary of the Big 
Four: 

Engine with Per cent, 


Allengines automatic increased 

same class cut-off production 
Average miles per hour, total time...... 10.1 11.3 sche 
Average gross ton miles per hour, 1,000 32.61 39.2 20.2 
Average gross tons per train.......... 3,239 3,477 ecco 


This shows the accumulated effect on the rate of produc- 
tion, in terms of 1,000 gross ton miles per hour, of regulation 
of cut-off to develop maximum rated drawbar pull at each 
speed. 

It is interesting to note that increased tonnages do not 
reduce the speed as much as might be expected when the cut- 
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off is adjusted automatically. This is clearly brought out by 
the following comparison, over the same territory and service: 


Actual train tonnage 
3,300—3,400 


Speed, running time, m.p.h. 
15.2 


3,400~3,500 14.6 
3,500—3,600 14.8 
3,600-3,700 14.4 


Certain mechanical and operating advantages, claimed for 
the automatic control of cut-off and substantiated in vary- 
ing degree by the tests, are as follows: 

1—Standardization exhaust nozzle sizes. This is 
possible because the locomotives are uniformly operated as 
to cut-off. 

2—Elimination of water stops. The proper use of cut- 
off saves water and eliminates certain stops that are now 
occasionally made, requiring the maintenance of water sup- 
ply stations that may otherwise be eliminated. 

3—Uniform conditions of firing. Constant back pressure 
provides constant draft and firemen do not have to carry 
excessive fires in anticipation of a heavy pull on the fire 
because of the sudden use of long cut-offs. 


of 


RAILWAY MECHANICAL ENGINEER 





Vor. 98, No. 5 


4—Shock on reciprocating parts is lessened. As the 
pistons are opposed by a constant exhaust pressure, they are 
not subject to shocks where this pressure varies widely. 

5—Lubrication protection in drifting. The back pressure 
gage is calibrated to register a vacuum; if in dri fting the 
throttle is shut off only to the extent that no vacuum is created 
in the exhaust passages, no smoke box gases will be drawn 
into the cylinders to destroy lubrication. 

6—Elimination of valve setting errors as they effect cyt. 
off. It is difficult and practically never possible to set the 
valves so that the same quadrant notch on all engines of the 
same class will give the same per cent of cut-off. As the 
Automatic Cut-off Control adjusts the cut-off independent of 
any mechanical condition as to reach rod length, the proper 
cut-off is used regardless of errors of this nature. 

7—Safety of operation. Many times on critical pulls the 
engineman is required to watch for signals, the brakes, the 
sand, the injector and the throttle to keep from slipping. A 
moment lost in handling the throttle and sand may cause 
slipping and stalling of the train. : 


Standards for Painting Cars and Locomotives 


Many Practices Which Have Been Successful Are Reported to 
Equipment Painting Division 


S the committee was handicapped by circumstances 
which prevented meetings being held during the past 
two years it was, therefore, deemed advisable to sub- 

mit reports as drawn up by individual members of the com- 
mittee covering the various subjects and questions placed in 
their hands for consideration. Definite recommendations as 
a committee were withheld for the reasons stated. The sub- 
jects considered were twenty-four in number, part of which 
follow: 


Subject No. 5—Finishing Interior of Steel Passenger 
Cars 


B. E. Miller: The best method consists in providing a 
smooth surface in the usual manner and then graining it in 
imitation of natural wood. From the standpoint of appear- 
ance, mahogany is perhaps preferable, particularly if the 
surface, after having been grained, has had two coats of rub- 
bing varnish and has been rubbed down to a smooth, dull 
finish with pulverized pumice stone and water or oil. 

This method is expensive but it has its good points. For 
instance, a dull, rubbed finish does not show up finger marks 
or other blemishes nearly as conspicuously as one which has 
been allowed to go in gloss, in which case all varnish im- 
perfections and particles of grit are bound to show up. Not 
only is the dull, rubbed finish pleasing to the beholder, but 
it is easily taken care of. The grained surface, because of its 
mottled effect and unevenness as to depth of colors, is also 
of help in obscuring blemishes incident to wear and use. 

The maintenance of a grained surface is expensive because 
many portions of a car interior are subjected to severe usage. 
By friction and abrasions, varnish and graining color are 
removed in spots, exposing the ground color in a conspicuous 
manner. Spots of this kind cannot be touched up or hidden 
successfully. Frequently large panels have to be refinished 
in order to hide a comparatively small imperfection. This, 
perhaps, is as great a drawback to the system of graining 
car interiors as any and has caused many roads to adopt a 
cheaper practice by painting with opaque or solid colors. 

A second method, though probably inferior to the grained 








_ “Abstract of the committee report submitted at the meeting of the Amer- 
ican Railway Association, Equipment Painting Division, held at Chicago, 
September 4, 5 and 6. 


surface, consists in surfacing up and painting in single or 
parti-colors, then varnishing and rubbing to a dull finish. 
Durability will be equal to method No. 1, though there are 
few who would not prefer to have the surface painted and 
grained. We have been used to natural wood on the interiors 
of cars for so many years, that for a while, at least, the public 
will cling to it until general usage has brought about a change 
of tastes. 

A third and still cheaper method, though practical and 
durable, consists in painting with two coats of a durable 
enamel, the surface having previously been painted and 
smoothed up in the usual way. If the craftsman is careful 
in applying the material and avoids dirt or grit, a very 
acceptable appearance is provided. A dull appearance can 
be secured by rubbing with pulverized pumice stone and water 
or oil, which will also get rid of any gritty appearance or 
other conspicuous imperfections. It is very seldom done, 
however. This method is the cheapest of the three and for 
ordinary steel passenger car interiors is considered good 
enough by a number of roads. It is also to be preferred 
from the standpoint of maintenance, it being the easiest to 
touch up and keep in presentable shape. 

It is difficult to decide which of these three methods is the 
best, as there is little difference in durability. As to appear- 
ance, there are few who would not have a preference for the 
grained surface and accept the other two methods in the 
order named. It then remains a question as to how !ar @ 
road is willing to go to make its equipment attractive as t0 
appearance. 


Subject No. 7—Treatment for Steel Underframes 


D. A. Little: The only effective thing is the sand blast, 
but as this is almost impractical owing to the fact that neither 
time nor opportunity is allowed, wire brushes are the next 
best thing to use. However, even this is not generally prac 
ticed for the same reasons. As a primer I would say that 
graphite or a good mineral paint similar to standard weight 
car paint is about the best and cheapest to use for this pur 
pose, providing time and opportunity is allowed—otherwis¢ 
no, as it is only a waste of material and labor to paint er 
dirt and grease. I would say the same in regard to co 
spaces and tops of tenders undergoing repairs. Of course, 
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frames and coal spaces are always painted. 
an: The best method for removing scale and 
| underframes, where sand blast is not avail- 

a hammer made for the purpose with both 
ads sharp to crack the scale, then scrape with a scraper 
nade from a file, then thoroughly rake with a wire brush. 
“The best primer for this class of work, after the surface 
has | ughly cleaned, is to apply one coat of princess 
metalic, mixed with 2 linseed oil and % spirits turpen- 
; time will permit, then finish up with one coat of 
round in linseed oil or a good substitute oil. 


the new tend 
w. H. Tr 


rust from st 


pitt 


able, is to u 


8—Care of Ventilators and Deck Sash 


It is becoming more and more evident that 
is essential in connection with these parts of 
nger equipment if they are to be preserved from 
wrrosion and decay even for a minimum period of service. 
We know full well the importance of the initial treatment 
of these parts if the maximum life and service of the steel is 
tobe secured. Assuming that the utmost care has been given 
he steel both in its preparation and protection, we can feel 
hat it has been given a fair trial in its initial treatment. 

The danger lies in allowing corrosion or rust to get a start. 
This can be avoided only by vigilant inspection. If rust is 
found at any point it should be removed thoroughly and the 
It is a safe course to confine inspection of 
these parts to the periodical shopping of the cars, but that at 
minal points frequent inspection should be given. 

The summary is, that the proper care of the ventilators and 
greens of steel passenger cars, lies in frequent and care- 
ful inspection, prompt removal of all rust or corrosion, and 
immediate protection by painting. 


Subject No 
C. A. Cool 


constant care 
our steel pass 


Subject No. 10—Prolonging the Life of End Struc- 
tures of Express, Baggage and Mail Cars Con- 
structed of Wood by Sanding 


The practice of sanding the ends of this 
ient is a good means to prevent cinders cutting 
iway the painted surface and exposing the wood to the ele- 
ments. It is my opinion that a thick coating withstands 
aders longer than a thin coating; also that if a material of 

ber-like nature were applied it would stand the wear of 

h better than the present practice of applying 

nd sanding. The sand of course retards the 

ut when the sand is cut away, the paint 

shes more rapidly, so that if this paint coat- 
ubber-like nature and if enough of it were 

iid be an improvement over sanding, as the 


J. H. Kal 
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Ig were o 


ay plied it 


cinders we ound off without cutting off of the coating 
» any grea nt. At least it would make a surface that 
could be « | whereas the sanded surface is hard to 
Gean and it 


pee lifficult to remove the grease thrown up from 
ie wheels 
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—Treating Tenders for Painting, Where 
Been Cleaned with Washing Fluid 


lo do this we use the material to suit 
trong soap does not remove it we use weak 
ito this with a palmetto fiber scrub brush, 
idle. Where conditions demand in different 
o benzine and kerosene mixed, along with 
scratch brush. We try to keep ahead of the 
ater in rinsing off frequently while cl-ans- 
ty a thorough scouring with emery cloth 
receive the painting. 
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ject No -Maintenance—Paint and Varnish on 

Locomotives 
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Bas Ka . | think it good practice to have one or more 
> Stati t the enginehouse to repaint minor parts 
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of the engine when held for repairs. Occasionally an en- 
gine is in long enough to give it a thorough cleaning and re- 
coloring that makes it look “just out of shop.” The 
cleaning of the engine proper should be done with an oil 
cleaner after grease and oil have been removed with kerosene 
and the oil cleaner must be thoroughly removed. The cistern 
is a different proposition owing to more or less sweating 
being present. Here I think it a good plan to wash off with 
weak soap and water and kerosene oil to remove all greasi- 
ness and grit and follow up with a varnish renovator. 

The greater part of this kind of work should be done 
during the summer months as the winter months are not so 
favorable. Where there is no striping on engines this prac- 
tice results in better appearance and protective qualities, but 
where striping is done on drivers, cab or tender, it is not 
possible to do this in so short a time and the result is the 
engine goes into service with a cleaned and touch up job, 
instead of a complete recolored appearance. This work can 
be done with varnish added to engine finish until the engine - 
gets general repairs again. 


Subject No. 23—Varnishing Locomotives by the Spray 
System 


D. A. Little: I am opposed to the use of the spraying ma- 
chine in varnishing surfaced work as the material will not 
fiow out as nicely as when applied with the brush. 

It is quite practical, however, to spray tender trucks, pony 
trucks and main engine frame provided you do not get into 
trouble with machinists who are working on the engines. They 
will not tolerate its use and from a: hygienic standpoint I 
consider spraying paint wrong. 

J. H. Kahler: I have never been in favor of applying 
varnish with the spray machine; being one of the first to use 
the spraying method and having tried the spraying of engine 
black to tenders, I draw the line at varnishing. We all 
know the most important operation in applying varnish is to 
get a perfectly even distribution, so that flowing will be 
exactly the same at every part of the surface. Then comes 
the careful wiping and slicking up to avoid sags and runs 
to insure a perfect surface. Can the spray machine accom- 
plish all this? I have my doubts, when taking into con- 
sideration the difference between a clear liquid varnish and 
a mixed paint composed of oil and pigment which holds the 
oil in suspension, while the varnish has no pigment to rely 
on. I should want to follow up the spray machine with a 
brush if I were to spray varnish on a cistern covered with 
rivets in order to avoid runs or sags. 


Subject No. 24—Painting a Locomotive and Parts 
Practical to Paint with Spraying Machine 


J. H. Kahler: What the best methods are for painting en- 
gines is hard to determine, as the same rule could not be ap- 
plied to all shops owing to climatic conditions, shop practice 
and shop conditions. I can only say how I would do the 
work with economy, at the same time considering durability 
and appearance. 

We all know that a clean engine looks far better than one 
not cleaned. The main object is to paint them so that the 
cleaning may be done without much effort or expense; to 
bring this about the surfaces should be filled up smoothly 
and protected with enough varnish to make for durability. 
For economy’s sake, all striping may be omitted. When we 
consider the hard life of an engine, out in all kinds of 
weather and the amount of dirt accumulation it picks up, it 
seems to me that durability should be the main factor, and 
the appearance would depend on the amount of cleaning 
done. 

A durable smooth surface depends largely on the founda- 
tion, which in turn depends entirely on the priming coat 
which should be carefully prepared. In building up the sur- 
face care must be taken in handling the putty and glazing 
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coats in such a manner as to eliminate to a great degree the 
necessary cutting down to a smooth surface. On this surface 
one coat of flat color is to be applied and followed with one 
coat of varnish color. Lettering is to be placed on this coat 
and the surface given two coats of finishing varnish. 
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The spray machine can be used to great advantage and 3 
saving in time and labor on such parts of locomotive as 
frames and spring rigging, brake rigging, engine trucks 
tender trucks and frames and when boilers are to he painte 
before lagging is applied. 


The Qualities of a Successful Foreman 


Standing Between His Management and His Men, His Great 
Responsibility Is That of Leadership 


By R. E. May 
Car Foreman, Chicago & Eastern Illinois, Danville, Ill. 


UCCESS is not measured by the position one attains or 
S the salary he gets, but by how well he is doing his job. 

Is he putting 100 per cent effort into the work? Is he 
using all the talents and knowledge he possesses in carrying 
it out? 

A foreman to be successful should be of the highest type 
morally. He is the personal contact between the men he 
supervises and the company for which he works. The men 
form their opinions of that company largely from the type of 
man the foreman is. The public which is an important factor 
to be considered, also forms its opinion from its association 
with the local officers. ‘The supervisors should, therefore, be 
in a position to command respect and confidence. 

The foreman should have confidence in the company for 
which he works if he is to be in a position to inspire that 
confidence in others. If there is any one thing that needs 
developing and stimulating on the railroads, it is confidence. 
We have needed it in the past eighteen months in the training 
of new men and in developing in them a broader conception 
of railroading than a mere source of wages. 

Next, the foreman should be considerate. He should 
have consideration for the company he represents, considera- 
tion for the public the company serves, consideration for the 
men he supervises, consideration for the other branches of 
the work in which he is not directly interested. 

He should also possess knowledge, not only of his particu- 
lar job, but of every phase of the business in which his com- 
pany is engaged. ‘This will give him a broader view and he 
will be better able to understand and serve his company. Of 
course, he should specialize on his particular job. He should 
have some definite plan in mind. In other words, he should 
always know what he wants to do, but he should not be 
afraid to ask questions and find out why things are done 
a certain way and why they cannot be done a better way. 
Big things are seldom accomplished by one mind. If he has 
an idea that is good, or that he thinks is good, then he should 
submit it to the test of criticism. If it stands the test, then 
the chances are that it is practicable. Knowledge is obtained 
in three ways, by reading the experience of others along 
similar lines, by getting the actual experience and by asking 
questions. 

The bigger you measure up to your work, the easier you 
will find it and the swifter will be your progress in it. 
Foremen often become discouraged because they do not 
advance faster. They think they are being held back while 
someone else gets the coveted place. It is often said that the 
other fellow has a pull or is lucky. But in nine times out 
of ten it is preparation and knowledge that has put him 
ahead. The man who expects to win success without self- 
denial and self-improvements stands about as much chance as 
would a prize fighter in the ring without first having trained 
for the bout. 


The foreman should have a spirit of co-operation. Wor- 
ing with others means not being afraid that you are doing 
too much and the other fellow is doing too little. A firg. 
class man gives all there is in him because-he knows thet 
the most he can give is little enough. He never bothers about 
the possibility of contributing more than his share. 

What the railroads are looking for and what they need 
is men who cannot become satisfied. with themselves; men wh 
consider what they have done as a fraction of what the 
could have done. Only a man of this type can truly 
operate and in order to get things done, there must be co- 
operation. 

Most men are afraid of responsibility; they are willing t 
venture an opinion, but when it comes to deciding on definite 
action they like someone else to take the final step. It takes 
a lot of work and study to fit one to discharge a responi- 
bility with accurate and positive judgment. When oe 
assumes responsibility for a thing, however, he becomes in- 
terested, and he begins to get things done. 

One of the greatest responsibilities of a foreman is that oi 
assuming a personal leadership over his men in all matter 
affecting their attitude toward the company. In order to do 
this he must have a good knowledge of human nature. 4 
foreman’s task is to make every worker in his unit as efi- 
cient as possible. The achievement of this task makes it 
necessary to consider every one of his workers from the thre: 
points of view of capacities, interests and opportunities. 

Capacities are those attainments of mind and body whic 
a worker is able to bring to his work and which, if he chooses, 
he can exercise in its performance. It has been said that 
each one of us is a symposium of what he was born with plus 
what he has acquired through personal experience. Exper 
ence in this sense includes education and training. If it wer 
possible to tabulate a list of man’s capacities, it would prob- 
ably include such characteristics as physical health, physical 
strength, eyesight, hearing, temperament, appearance, judy 
ment, initiative, aggressiveness, thoroughness, dispositiot, 
education and general or specific knowledge. 

Interests are the springs of action which make capacities 
work. When interest is co-ordinated with capacity, then the 
individual must of necessity become an efficient worker if hi 
is given the opportunity. 

This brings us to the third point. Opportunity does not 
necessarily mean opportunity for advancement, but opp0- 
tunity to make use of the abilities with which he is endowel 
by inheritance, environment or experience. Now if we have 
a worker in a position where he has no opportunity to ext 
cise his ability, then it is wasted so far as its benefit to the 
company is concerned. 

It would be hard to find a man who is perfectly balanced 
with respect to these three fundamentals. If one had (i 
pacities suited to a certain kind of work and the opportunity 
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“SE and a exercise them, but lacked interest in that particular work, A foreman should be familiar with costs. He should know 
MnOtive ag here iS need for me to tell you that he would not be approximately the cost of a siding board, a flooring board, 
trucks I in: Zou might compare him with a locomotive with its or any other material that is likely to be damaged by push 
. nt imeficient. yu mg p yo y 8 y Pp 
Painted oiler, firebox, cylinders and pistons as capacities, which it cars or wheels when lying on the track or where other ma- 
an put to work to develop power, provided the fire and steam terial is thrown on top of it and it is damaged so that it is 
ressure are there also. Men are equipped with brains, eyes, not fit for further use. Bringing too much or the wrong 
ms, legs and health, capacities they can put to work pro- kind of material out to a car, then leaving it to be thrown 
vided they are quickened by the fire and steam of interest. around until it is not fit to use should be avoided. If each 
| cannot emphasize interest too strongly because without it employee knew that a certain item of material represents a 
wr capacities and opportunities avail us nothing. certain sum of money and was impressed with that idea by his 
It is a common failing with most of us to attribute to foreman, there is no ddubt but that within a short time he, 
ghers the desires which actuate ourselves. If we go to the too, would manifest a like interest and within a year’s time it 
eater and see a good play, we tell others about it and want would be hard to estimate the saving that would be accom- 
jem to see it. The foreman must first himself be interested plished. It is the mutual interests of employer and employee 
» arouse interest among the men he supervises. Men who _ that brings about harmony and success. Too often we become 
wave the interest, and opportunity, but lack the capacities, used to seeing things done a certain way in the handling of 
vithin a short time make more efficient workers than men material that we do not stop to realize the amount of money 
ho hav pacities and opportunities, but whose interests spent to replace it. If we were made the proposition of buy- 
Work. gee out 0! adjustment. ing the material we use from the store department and paying 
«via foreman has a man who has both capacities and in- for it in cash with the responsibility of having to make up 
” A & 'Merests, then he should provide him with an opportunity to any money that was mis-spent or spent for material not 
. sa xercise them to the fullest. If the man has capacities for needed, I am sure we would practice more economy. 
ers abou qpsame other ranch of the work over which the foreman does 
_ not have jurisdiction, then he should confer with his superior . b , 
one in trying to place this man where he will be interested, con- A Heavy Six- W heel Switch Engine 
men why cuted and most useful to the company. . EL : 
hae ae Possibly exceptions will be taken to these methods and it N order of six-wheel switching locomotives has recently, 
truly cy. tll be said that if a man doesn’t want to work then he should _been delivered to the Union Railroad by the Lima Loco- 
st. be co Ma” discharged. ‘That was the old order of things, when the motive Works, Inc., which are heavier and more power- 
foreman discharged one or two men to put fear into the ful than most locomotives of this type. ‘The locomotives have 
willing  Mpouers: Men cannot work to the best advantage to them- a total weight of 182,000 lb., averaging about 60,700 Ib. at 
a defini: Eves and the company through fear. Men must be led to the rail per pair of drivers, and develop a maximum tractive 
Tt take: me euewe that they are an important part of industry, the force of 42,900 lb. mae. 
reaped success of which depends on how well they do their work. In mechanical details the design is straightforward and 
ign Men should also be taught by the foreman that the company rugged. Both as to cylinder power and boiler capacity, how- 
comes in. Mees them for more than what they produce. ever, the locomotive is unusually large for this type. The 
a A foreman should never make promises to his men that cylinders are 22 in. in diameter by 28 in. stroke. The boiler, 
+s that of Mee cannot fulfill. He should be fair and just and when he is which has a total evaporative heating surface of 2,191 sq. ft. 
 eihid asked a question, no matter how simple it may sound to him, and 506 sq. ft. of superheating surface, is 72 in. in diameter 
der to do Me should endeavor to answer it to the complete satisfaction outside of the front ring. It has 183 2-in. tubes and 28 
prety ind unde rstanding of the one who asked it. | 5¥2-in. flues, which are 15 ft. in length over the tube sheets. 
+ as eff It makes no difference how much the management believes It is of the straight-top type with the center line 9 ft. above 
makes i Meu * Square deal for its employees or how much it believes the rail which, with the firebox set back of the drivers, gives 
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1 providing opportunity for advancement or in building 
‘men up to higher ideals and a broader conception of their 


fsponsibilities and service, if the foreman who has the 


‘rect supervision is not actuated by the same high stand- 
ards, t] of the management will avail nothing. The 
‘ompany, the same as the employees, will be the loser. 

I'do not mean to infer that a foreman should accede to 
“Very demand. But he should be in a position to defend and 
‘plain whatever action be taken. A foreman should defend 


iples of the company and endeavor by word and 
endow others with the same attitude. 


Heavy Six-Wheel Switcher Built for the Union Railroad, by the Lima Locomotive Corporation 


a throat 1934 in. in depth from the bottom of the mud ring 
to the bottom of the back barrel course: The firebox meas- 
ures 775% in. by 72% in. inside and has a horizontal grate 
38.9 sq. ft. in area. 

These locomotives are considerably larger than the stand- 
ard six-wheel switch engine design of the United States Rail- 
road Administration, but are not as heavy nor as powerful 
as the locomotives of this type operated by the Terminal Rail- 
road Association of St. Louis which were built in 1916. Ref- 
erence to the comparison of the principal dimensions and 
ratios of the three locomotives shows, however, that the Union: 
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Railroad locomotive has much the more. liberal allowance 
of heating: surface in proportion to the tractive force, 
although the proportion of firebox heating surface to total 
evaporating heating surface is considerably smaller. 


CoMPaRISON OF S1x-WHEEL SwItcH ENGINES 


TR. R.A. of 

Oe Ore Union U..5..2, A. St. Louis 
Cylinders, diameter and stroke..22 in. x 28 in. 21lin.x 28in. 22% in. x 30 in. 
pc Se ee ere 42,900 Ib. 39,100 Ib. 45,500 Ib. 
Weight on drivers........... 182,000 Ib. 165,000 Ib. 198,000 Ib. 
Diameter of drivers........... 51 in. 51 in. 51 in. 
ee Pree 190 Ib. 190 Ib. 180 lb. 
Total evaporating heating sur- ° 

MON OCreMcsusesedhanenes 3 2,191 sq. ft 1,886 sq. ft. 2,508 sq. ft. 
Superheating surface......... 506 sq. ft. 442 sq. ft. 460 sq. ft. 
Combined heating surface..... 2,697 sq. ft. 2,328 sq. ft. 2,968 sq. ft. 
eer eee 38.9 sq. ft. 33 sq. ft. 41.4 sq. ft. 
Tractive force x diameter driv- 

ers + comb. heating surface. 633.4 856.6 781.8 
Firebox heating surface, per 

cent of evaporating heating 

EE At een 4.2 Be 7.6 


The tender tank is of the rectangular type and neither the 
tank nor coal pit is carried high enough to obstruct the vision 
to the rear from the cab. The tender frame is of the built- 
up type and is carried on arch bar trucks which are fitted 
with elliptical springs. The tender has a capacity of seven 
tons of coal and 7,000 gallons of water. 

Interesting features of Union Railroad locomotives are the 
platforms to which access is obtained by side steps of the 
passenger car type, both at the front end of the engine and 
the rear end of the tender. The forward platform is placed 
over the front deck casting, with the steps placed immediately 
back of the cast-steel bumper, while the rear platform is 
carried on an extension of the underframe. Both the plat- 
forms and the running boards along the sides of the boiler are 
protected by railings of chain supported by columns placed 
along the outside of the running boards and the outer ends 
of the platforms. 

The principal dimensions and data are shown in the fol- 
lowing table: 
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MOND a5 abn ple nia rare iaile oS. 6a Wig) +a dreds wis ele Ah Wie ie wIN 6 wie nlbloi6.b'Ss05615-0.6-0. ea : 
Type of locomotive. ........sccccreccecccccccecsccccceccceresececs hr 
DEPVICE 6. oss c eee e ccc o ce cecsccceccccecceecsecesccecccccsees Switching 
CeIeere.. CUMRNCCES ANG (MREGKE. 6.0. <.0:4.0.0.0:0:6:0:0.00.05.6:00006 --22 in. by 28 ig, 
alve gear, tyPe........esceererceeecccccccccccccccceeevecens Walschaert 
WO OIN OPE: GAME. 0.5.6: 6.0. 6 0:0rn o's 0010 016: 5.918.041018 0 04.4.06.60109.0s.00:604 1 ip 
MINNIE, eck. 4.0% ty bain’ 6 win use e'vi-a dial Glalajais biaiersaiseeeGe vib .eresa.n 4 5% in 
DORAN doh. as lalate od kh winlarerere meen Gia sige areal omer ieteah a Sedseuee ans % in 
IRIN 0. ncays (apn, opin ieie Gigsanie-6 ordre ieieila loa ein vare Sibe dew vaidia aied 0 is 
SURREE STE IRIE 0.4015 oi sie'ela 6s Wiciels idle les ainten@b ow Oe Sie waisebowecca ts in 
Weights in working order: 3 
RE ERI oC orale lc ccaigints vnc Wise maieatan mise Sead inbiWn.s-0s0%0- 182,000 jh 
IIE a Sc iainc 5916.) ans hie hoes Se Rea eM aaa bielees ic 182,000 fh, 
SAN DRO Gy No are ocr ORR che CARNE Rusia is aiesicseew Sie. «sa, 127,200 Ih, 
Wheel bases: ’ 
NN aera ca) an a ster lores co vg nla. Sunray la wiM Amiel bad wwe aa ear aoa ze 11 
PUG NAAT NREL CORNET: 9636 55.5 0 6 0:0 igs 's in v9 n/n. 2a lee 'n a ns oo 10:0:0,6)000 47 ft. 3% in 
Wheels, diameter outside tires: 
Journals, diameter and length: 
NI an oa re sass E's ch 10) 00 Gases Ave eareew Maas eeinciek 10 in. by 13 in 
ET SAINI 2075 ae 1k Wrote iayackiere @,h hd S ROT SIR opera 10 in. by 13 in, 
Boiler: 

EE ee ee ne ee ET ne re eee ee Straight top 
ee AE EE Te Ea eT 190 Ih, 
IIE oso 80) oa. cia arate ave reeds serosa ie Re avatC MM eS w RU Riavatawis 6.00.04 Bit. coal 
NE, SRP AMEE MRE S oi (5.5: 6.0- ine nc nd when dcne kM aaeuiedSoweceat 72 in, 
ee eee 77% in. by 72% in 
eT = MIE Cae nc binican@acsh anne 64600000 4054694000000 4005) 
TURES, MUMHEF SNA GiUAMOIEl. « .0.0:o.000 ciccieescdsicccccceesces 183—2 in, 
ee ee OT ee Ce ee err ree 36—5Y, in, 
DissnteTIUEE TERME HNOEER circ. .icroisisaibeioc nae Sieiesisdedeeuweddduntiadh 15 ft 
I arog ca Pad eg natace see Ste ala aia SIR weal a aveae sateen 38.9 sq, 


Heating surfaces: 
Firebox and comb. chamber 





PE) CUD, ascivieccvacnenaas 18 sq. ft 
Tubes and flues 2,028 sq, ft 
TOA CVEPOCAEIVE c.6.s.0:6:0:00.0:0 000 ceeesccioe aawawesmercween 191 sq. ft 
NINE 20), c/a tat nian nth ie Sib ase a8 Sh aT Sig rRlere raed 506 sq. ft. 
Comb. evaporative and superheating.............00eceeee 0 03,454 8g, ft 
Tender: 
Style. oie cssecccccccccaseesscceeeccccosecsesenvevceees Water bottom 
DN SOMIENED 04, sca eisisisasnmese seb ess Abaeebeecinedwnser ene 7,000 gal, 
SPU RII oec.0 sis niga'556 4 Gish a wed peas reese wiwseeecninaces 7 tons 
General data and weight proportions: 
Rated tractive force, ES HEF CHE... o:c.oicsc cies cess0000000ee0r ses 42,900 Ib, 
Weight on, drivere = tractive force. .....cccccccccccccvcesccceses 4.25 
Total weight engine + comb. heat. surface................c0eee 52) 
Boiler proportions: 
Tractive force -- comb. heat. surface. .......cccesccccsccccccccess 124 
Tractive force X dia. drivers + comb. heat. surface..............63)4 
Pirehox heat. surface <= fate OF6Ge oc ciicccccccccscvwecccsceicee Of 
Firebox heat. surface, per cent of evap. -heat. surface............ 4 
Superheat. surface, per cent of evap. heat. surface..............005 23 
Re DUE > RINE URINE io iig 6:60:06 59 k0 ee ceeseessioesouesewen 9 


Methods of Sampling for Matenal Inspection 


A Study of the Application of the Laws of Chance to This Phase 


of Engineering Specifications 


By H. M. Phillips 


drawn in all other respects are either indefinite or 

illogical in the method of taking samples for de- 
termining the quality of the material offered and in the proce- 
dure to be followed when a portion of the samples fail to meet 
specification requirements. This statement applies not only 
to specifications drawn up by individual engineers or pur- 
chasing agents some of which are admittedly freakish; but 
also to those adopted by engineering societies and by the 
United States Government, which are generally regarded as 
“standard.” In the following paragraphs no attempt will 
be made to establish a new standard; the field is far too broad. 
The generalities given below, however, may contain hints that 
will be of assistance to specification writers. 


Character of Material Should Determine the Method 
of Sampling 


Mics specifications for material which are carefully 


In the great majority of cases it is obviously impossible to 
obtain absolute assurance that all parts or pieces of the 
material in question are of the same quality as the samples 
taken for test, perhaps the only exceptions being liquid or 
granular substances in which the entire mass is thoroughly 
stirred or mixed at the time of sampling. In all other cases 


the possibility of a certain amount of defective materia 
escaping detection by sampling or taking test specimens mls 
be recognized by the specification writer, who should dete 
mine to the best of his ability the expense for sampling alt 
testing that will be justified in order to keep the amoutt 0 
defective material that will escape detection down to a defi 
limit. It will readily be seen that in some cases the nature” 
the material or the process of manufacture insures a lis! 
degree of uniformity—either good or bad—in the product, 
allowing the acceptance or rejection of a large order on ™ 
results obtained from a few samples. On the other hand 7" 
order in question may be composed of the product of two" 
more different workmen, different machines, or different melt 
of metal, with the result that there are a considerable Du 
ber of defectives either scattered through the entire lot : 
segregated in one portion of it. Unless the order cal ™ 
divided into lots having the same characteristics, 4s deter 
mined by the factors noted above or by other causes,” 
better to have the material so mixed as to avoid segregat™ 
Otherwise it will be practically impossible to obtain ~ 
samples of the material as a whole. Where segregatl0 ‘ 
likely to exist in a single specimen, as in a casting 
billets or sheets made therefrom, one or more samples shou 
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gation are most likely to be manifested. 

Specifications should be so carefully worded as to leave no 
possibility of a misunderstanding in regard to the method to 
y followed in determining whether or not the material fur- 

ished conforms to their provisions; this necessarily includes 
he method of sampling. They should also show clearly the 
srocedu e to be followed or penalty to be incurred in case a 
portion of the samples fail to come up to specification re- 
rn If the specifications fail in this respect, which 

not infre er the case, the result is likely to be accept- 
nee of unsatisfactory material or controversy and hard 
lings between the parties concerned. [Illustrations taken 


fom specifications in common use showing lack of proper 
sideration in this respect may be of interest in this 
sonnection 


Specifications Often Vague 


The term “representative sample” is not unlikely to lead 
0 difficulties; when the run of the material in question is 
not perfectly uniform it may be difficult or impossible for the 
purchaser anc manufacturer to agree upon what may properly 
te taken as a “representative sample.” In many cases where 
iportion of the material is undoubtedly bad, it is practically 
to secure a single sample that may fairly be called 
the lot. Again it may be specified that 
the sample, or samples, shall be “selected” by the purchaser 
rhis representative; which is a fair assurance, at least in the 
nind of the manufacturer, that he will pick what he believes 

be the poorest specimen in the lot. This may be satisfac- 
tory in some instances, where each piece receives individual 
wrface inspection in the process of manufacture; but it is 

viously unfair to the manufacturer in others, as in the case 

{screws or rivets, where it is to be expected that there will 
ectives in any large lot. In some cases this fault 

be fairly well covered by allowing the manufacturer to 
ithdraw any sample that he is unwilling to have tested; 
his may be considered as an individual rejection of the piece 
1 question, a new sample then being selected by the pur- 
haser. A sample “selected at random” may also be satis- 
lactory in some cases, but certainly not in all. Perhaps 25 
the material is defective, or shows some peculiarity 
irance that causes the purchaser to doubt its ability 

lirements; must the purchaser be content with 
ne chance in four of obtaining a sample of this material? In 
‘act the manufacturer might be within his rights in insisting 
that obviously defective material be allowed to remain in a 
al from which a sample is to be “taken at ran- 
mpel the purchaser to accept it if it did not hap- 
pen to come up in the sample. 
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Chance Prove Many Methods Illogical 


juestion of the number of samples should be studied 
to requirements of the individual case. When 
olves a considerable number of pieces such ex- 
one out of every ten” or “two out of every hun- 
fairly common use, a method which may answer 
n some cases but is nearly always illogical. If 
me that the various units composing the lot 
Te Of WI quality, a single sample should serve for a lot 
. 1,000 ll as for a lot of 10; its application to material 
Mat is 7 iform may best be illustrated by an example. 
Let u pose that 10 per cent of the total number of 
PIeces ir lot are defective, and that the defectives are 
‘ibuted throughout the lot. If the lot consists 
s there is but one chance in ten of detecting the 
rial by a single sample. With larger lots, and 
Pe aie in creases in the number of samples, the prob- 
ay ining at least one defective sample increases 
rapidly, ; wn by Table I. 
uniformity in the chances of detection of 
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defective material would be obtained by taking a fixed num- 
ber of samples, irrespective of the total number of pieces 
involved. ‘This is illustrated by Table II. If the samples 





Taste I—CuaNces OF OBTAINING DEFECTIVE SAMPLES FROM Lots OF VARI- 
ous Sizes, WitHh One SAMPLE IN TEN PIECES, WHEN 
10 Per Cent oF Att MATERIAL 18 DEFECTIVE 
Number of chances in 


100 of obtaining 


Total number of one or more 


Number of 


pieces in lot samples defective samples 
a) wchawsewews weeaumees eeerr reer tree 10, 
SR ae as re Sear eis wie @ ateenicaann uae 19.4 
ME) kesuweanecmn eae RFS EPG Cat Oe ns 27.9 
Oe cue bad Gaon asa wes a. Gaston gen menue eene 35.5 
Ml? “Rik A dine Menkes ae at “ssn wdigcsats see ee ok 42.3 
BD betes aie puacsob ana ea a Wy Seaveedaleae okie niten 48.4 
Pi ahinacs-» web eeeite Wee ara | EC eee ne 53.8 
Me stad estabatee eine asets DB. “wasduaseamasicareeent 58.7 
Ee ea ou Su em ee ag OPO Re LO) mie 63.1 
Ms  S.da5.55 saan asda M sussdakeak shane 66.9 
MIDE, © a ieos rtrd tite ea aie aS EE --scsendetees eee een 73.5 
Pe Ganeaienam nokia ssa ace De Ks ssdsemeakbasds deers 78.8 
D. Kwascaatdueeanea dues Re RE SE 83.1 
Re Fr ep te et DP Skdacscnasueeaneon 86.4 
BOD  <éueawsadssaecewacde Me Guu Sbsbueeans cece 89.1 





are destroyed in testing it would rarely be advisable to take 
five samples out of a lot of ten; for such a small number sur- 
face inspection of each piece and a single sample selected by 





TaeLre ITI—Ctances OF ORTAINING DEFECTIVE SAMPLES FROM LOTS OF VarRI- 
ous Sizes, TAKING Five SAMPLES TAKEN IN Eacu Case, WHEN 
10 Per Cent oF Att MATERIAL 18 DEFECTIVE 
Number of chances in 
100 of obtaining 


one or more 


Total number in lot defective samples 


De as<teioei ocmndunt hasbeaw ae ape ceieh ones 50.0 

| ee eT ne ee eee Oe Te Ne eat 44.8 

OOo saccikitadnee toes ook seubsae eee te hese aseehee 42.7 

Ge innknew mw Gieeeeanad oe seuks Saab doeeen ke eE AED 42.1 

OD dscviebareeabcaksasew scan aeedinaaee tale wii 41.8 
ey he Oe ee ee En ee Petes ar 41.6, 
TO: . 's:0naerss seas RNa eR hake hake Seseeenask enw 41.2 





the inspector would generally serve the desired purpose. It 
would seem well, however, to limit the maximum number of 
samples to a definite figure. 


Further Sampling After Failure of First Selections 


Specifications are frequently indefinite or illogical in 
regard to the procedure to be followed when samples fail to 
meet specification requirements. In some cases the subject 
is not covered at all, leaving the purchaser and manufacturer 
to settle the matter as best they can after the inspection has 
been made. Sometimes the specifications require the material 
to be divided into lots of a definite number of pieces, one 
or more samples being taken from each lot and in case a 
sample fails, the lot from which it was taken is to be rejected. 
This procedure might be satisfactory if there was any strong 
probability of the different lots possessing different charac- 
teristics due to the process of manufacture; but in the 
majority of cases it may be assumed that the material has been 
pretty well mixed, either before or during the process of 
dividing into lots, and that therefore the different lots are 
of about the same average quality. If such is the case the 
lots that chance to be rejected on account of defective samples 
are probably no worse than the remaining lots from which 
the sample happened to be satisfactory. 

In other specifications it is provided that in case of one 
or more of the original samples proving defective, additional 
samples shall be taken, failure of the latter to cause the rejec- 
tion of the lot from which they were taken. Although this 
method appears fairly reasonable at first glance, it offers com- 
paratively little protection to the purchaser, as may be seen 
from Table III. 

The chance of rejection increases quite rapidly with the 
number of defectives. We may as an illustration assume 
that in a lot of 100 there are 30 defectives, the chances of 
obtaining one or more of them among 10'samples is 97.8 in 
100, a practical certainty. The chance of. final rejection if 
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2 additional samples were taken for each defective, failure 
of any to cause rejection, is 82.4 in 100, hardly as high as 
might be desired for:such poor material. 


Specific Cases 


A well known specification contains the provision that 
the material shall be divided into lots of 250 each, two sam- 
ples to be taken from each lot, two additional samples to be 
taken from the same lot for each failure of the first samples 
taken, in case of failure of any of the second samples the 
lots from which they were taken to be rejected. If 50 per 
cent of the material in a lot is bad there will be 75.3 chances 
in 100 of obtaining a defective sample; but only 59.7 chances 
in 100 of rejecting that lot through failure of the second 








TaBLe I]JI—Cuances or ReEyEcTION WHEN 10 Per CENT oF ALL MATERIAL 
1s DEFECTIVE, ONE SAMPLE BEING TAKEN FOR Eacu 10 PIEcEs 
AND Two ADDITIONAL SAMPLES TAKEN FOR EACH ONE 








Founp DeEFECTIVE IN First Lot 
Number of chances in 
100 of final 

Total number in lot rejection 

rea clas arala to aia! eck laiiag &/ciol gh sw isinia tederesh Wass ho yelere 0 

SR Seth eee heer re ee ae ee ee Sree eee 2.1 

(| OSES CEES EY Sas, ES I ey eee Nee ry rer er ea we act re 4.0 

MY antag ustare 0: 0a Ala rnraren Giga esa) ei hre wie le ail Bid G,o.8'S eerste 6.0 

Rad ha eae A kai sa pA Aine SOA SIE 7.8 

| URS EP aa ee iy aera anne ae parr eres rarer 9.6 

MP GGavatarare eran G'alvinns Niche alahewiainie aS 6.8 eo mcaeracs iederalateie ais 11.4 

a ai ree a icra naan eras asd faa hie ok ae ira sary reierekes 13.0 

ARSC SF a eerste NG Peer ent ee 14.8 

(REGS: Fp nes, Sys Penni as ook eee ee Ree ene ern te ate ar ea ar 16:5 
samples. In-other words if there were 2,500 pieces, half of 


which were bad, they would be divided into 10 lots, each of 
which would presumably contain about 125 good and 125 
bad pieces. The probabilities are that six of the lots 
would be rejected and four accepted. If the percentage of 
defectives rises to 60 there will be 75.2 chances in 100 of 
rejection, but if it falls to 10 there will be only about 4 
chances in 100 of final rejection. 

If a lot of 2,500 pieces contained 10 per cent of defective 
material and 20 samples were taken from the lot there would 
be 88 chances. in 100 of obtaining at least one defective; 
while if 50 per cent of the material were bad there would be 
a practical certainty. If the nature of the material allows 
the acceptance of a lot with a considerable number of defec- 
tive, provision might be made for acceptance with a limited 
number of defectives in the original 20 samples, but if the 
limit is exceeded the assumption is that the entire lot con- 
tains about the same proportion of defectives and should be 
rejected. For the protection of the manufacturer, he might 
be given the privilege of submitting additional samples, to be 
tested at his own expense, the material to be accepted if the 
percentage of defectives in the total number of samples is 
brought below the specified limit. 

For example, if the limit were 
cent and two out of the original 20 samples were bad, 10 
additional samples might be taken and if these were all good 
the material would be accepted; if two out of the 10 proved 
bad, 20 more might be taken and if these were all good we 
would have four defectives in a total of 50 and the material 
accepted. In the above illustration it is assumed that the 
manufacturer is compelled to submit samples in units of 10 
in order to avoid fractional percentages. It would be some- 
what easier for the manufacturer if, after the first rejections, 
he were allowed to submit a single sample and if that proved 
good there would be two defectives in 21 bringing the per- 
centage below 10 and allowing acceptance. 

Unless a large number of samples be taken there is always 

a probability that an occasional lot containing many 
defectives may escape detection and an equal probability 
that a lot containing a very few may be rejected. The 
manufacturer is naturally perfectly willing that the pur- 
chaser should assume the first risk, but is strongly opposed to 
assuming the latter himself. Specifications with a provision 


fixed at less than 10 per 
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for retest reduce his risk to a minimum and somewhat jp. 
crease the risk of the purchaser. By rights the purchagy 
should have the fullest protection because his payment fo 
defective material is liable to prove a total loss and may jy 
some cases involve a great deal of additional expense, Th 
manufacturer who has good material rejected can usually 
dispose of it with little or no financial loss, ; 





is 


Notre—The metkod of obtaining the results given in 
tables is simple, thcugh somewhat tedicus even when facilitated by the 
of the slide rule, logarithms, or the calculating machine. As it will 
advantageous for the specificaticn writer to apply it to various specific ¢ 
an example of its use is given here. ame 

Assuming a total of 60 pieces ccntaining six 
and six samples taken; the total number co 


the preceding 


(10 per cent) defectives 
combinations that can possibly 





be drawn, such as numbers 1, 2, 3, 4, 5 and 6; 1, 2, 4, 5, 6 and 7: 1 3 
4, 5, 6 and 7; 2, 3, 4, 5, 6 and 7, etc., will be 7 
GO x 59 x 58 x 57 x 56-x 55 
— RO Acsewwcmwicgrs (1) 


Lees xzbaetes = 6 


To find the number of combinations that can be drawn without containing 
any defectives, assume that the 6 defectives are removed, leaving 54 Pieces 
from which the possible combinations are 


54 = 53 x 52 x 51 x 50 x 49 
tzZasdtazaes x6 
Subtracting (2) from (1), we have 24,236,695 ....3........ (3) 

as the number of combinations that must contain one or more defectives, 


There are, therefore, 24,236,695 chances in 50,063,860, or 48.4 in 100 of 
obtaining defectives, as shown in Table I. 





= 25,827,165 





For the case illustrated by Table III it is necessary to determine the 
probability of obtaining a given number of defectives in the first draw, 
To find the chance of getting a single defective, determine the number of 
combinations of five non-defectives to which each of the six defectives may 
be added and multiply by six, thus: ‘ 


; 


54 x53 = 52 x 52 =x 50 x 6 




















—_ ——$—_——_——————— = 18,975,060 ............ (4) 
Laxa2a35=x4 =a 5 
The ratio of (4) to (1) is 37.90 in 100 .........c cece ceees (5) 
The chance of obtaining two defectives is the number of combinations of AT 
four non-defectives multiplied by the combinations of two defectives: 13 
54 x 53 x 52x 51 6x5 C: 
————_—————— x —-——— = 4,743,765 or 9.48 in 100....(6) : 
Lez2es =x @ ix 2 , inthe 
—s z ministr; 
In the same way the chances of obtaining three defectives are: 
§4 = 53% 52 6x5 x4 = 
— —___—— ————— = 496,080 or .99 in 100....(7) 
lx2x 3 lasxs 
and four are: 
S¢ =. 35 6x524x 3 
-— — — —————- = 21,465 or .043 in 100....(8) 
1x 2 4H SRS = 4 
The chances of obtaining five or six are evidently too small to be considered. ¢ 
Adding (5), (6), (7) and (8) gives 48.41 as a total, which checks with 
the calculation for Table 
Applying the same method to the seccnd Ict of samples, with two drawn : 
en account cf one defeciive in the first lot, the total number of combinations 
54 x. 53 
possible from the 54 remaining pieces are —————- = 1,431; as there art 
49 x 48 
now cnly five defectives in the Ict the chance of escape is — = 1,1, 
leaving 255 chances of rejection, or 17.82 chances in 100......++s++% (9) 


There -were, however, only: 37.9 chances in 100 of obtaining the single dt 
fective in the first draw (5), so the total chance of rejection from 
cause is 17.82 of this, cr 6.754 chances in 100. <.0soccccncesosue 
Yhe methcd of calculation of chances in (9) and in Table I may bt 
semewhat simplified by figuring the chances of escape as a percentage al 
subtracting from 100 to obtain the chance of rejection; (9) then becomé 


= 82.18 per cent for escape and 100 — 82.18 = 17.82 chance 


in 100 for rejecticn. 
: A es 
When four are drawn on account of two defectives among the first sampl 


50 x 49 x 48 x 47 
the chances of escape are ————————— 
$4 = 53 x 52x St 


100 — 72.82 = 27.16 chances in 100 of rejection.....+-.,-(I) i 
As the chances of obtaining two defectives in the first draw (6) A048 2 
9.48 in 100, the total chance of rejection frcem this cause is 27.18  c9) 
Boe TIE NI er: o's wie osu 0'le wlarn o's ba) 9 eee Siete Sie Sigare aes BO wee s.62/e seem 4 


Repeating the operaticn for six, we have: 
51 x 50 x 49 x 48 x 47 x 46 


54 x 53x 52x 51x 50 x 49 


rejections. There are, however, but 
three defectives in the first drawing; : 
rejection from this source to 30.27 x .0099 = .300 in pet BS nothing 
The chance in (13) has beccme so small that there ts evident!) , 
to he gained by gcing further. The total chances of final re 
drawing either one, two or three defectives at the first tt’ 
sum of (10), (12) and (13) or 9.63 in 100, as given in 


— 72,82 in 100, givill 





= 69.73 chances for escape and 30.2/ ° 


oni ” f getting 
100 (7) ot Fl 
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.99 chances in fi 
which reduces the chance ei 
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Single Sheathed Box Cars for the D. T. & I. 


U.S. R. A. Design Modified to Provide One Foot Added Height and 
One Foot Wider Door Opening 











sat na ATE in 1923 the Detroit, Toledo & Ironton received 8 ft. 6 in. wide and 10 ft. high inside. The doors have a 
= 1,000 single sheathed box cars from the Standard Tank clear opening of 9 ft. 6 in. high and 7 ft. wide. 
Car Company, Sharon, Pa., which follow very closely Like the Railroad Administration’s cars, the underframe 
: inthe details of construction the United States Railroad Ad- consists of two 12-in., 34.5 lb. shipbuilding channel center 
e: muistration single sheathed cars, but have 12-in. greater sills with two built-up crossbearers at either side of the door 
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Single Sheathed 


Box Car for the Detroit, Toledo & Ironton with Door Opening and Height Each One Foot Greater than the U. S. R. A. 
30,27 of Design 
and 3.4 


(7) of getting lear height in 
if fina ; t I 


hinistran e, and side doors 12 in. wider than the Ad- opening with pressed steel web members and cover plates, and 
ation d 


chance ‘ 








Laces ato th vn. These changes were made to adapt the built-up bolsters of similar construction. The side frame 
‘ection io Bil >. “Tequirements of Ford Motor Company loading, and __ posts and braces are of pressed steel and differ from the Rail- 
al, eco beck = the shipment of 16 Ford sedan bodies, double- road Administration standard cars only in the reduced 
apie “ACd, In o 





r load. The cars are 40 ft. 6 in. long by panel lengths between the bolster and door posts made nec- 
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iia Nec i et 
essary by the increase in the width of the door opening. The floor, which is 2% in. thick, is laid inside the lining which 

The end construction differs from either of the three types The latter, of fir, is 1% in. thick for slightly over one-ha} Lik 
specified by the Railroad Administration. It consists of the the height from the floor, above which point the remainde ff have 
Hutchins two-piece channel type, the construction of which of the lining is reduced to 1% in. in thickness. The end ip. No. 5 
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Longitudinal and Cross Sectional Details of the D. T. & |. Sinalie Sheathed, Stcel Frame Box Cars 


includes the end plates. The cars are also equipped with ing, which is placed vertically, is attached to the steel aad 
Hutchins all-steel roofs. The interior of the roof is protected panels by four horizontal bolting strips, each of which} 
and provision for securing load bracing is made by two heavy _ placed between the lining and the outward projecting chant 
longitudinal strips bolted to the underside of the carlines, portions of the steel ends. At the bottom of the car, the end 
each about midway between the center and side of the car. lining is gained in‘o the floor while the upper ends of th 
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The Steel Frame and Roof Complete, Ready for the Floor and Lining 
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B pieces al vered and held in place by a horizontal cap 
® which 1s 


ed to the end plate. 

Like the Railroad Administration cars, the D. T. & I. cars 
supported doors, which are fitted with Camel 
Yo. 50 res. 

a he s are of the Bettendorf type, with journal boxes 
cast inte with the side frames. Both the side frames and 
bolsters furnished by the American Steel Foundries and 
bolsters fitted with Stucki roller side bearings. The draft 
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CAST IRON WHIEELS 


End View of the D. T. & 1. Single Sheathed Box Car 


the Miner A-18-S friction type, with Farlow 
ittachments. ‘They are also equipped with the 
oupling device. The air brake equipment is 


p Operated by New York K-2 triple valves and the hand brake 


Ideal lever type. 
ince, the D. T. & I. cars differ from those of 


1 that the customary oxide red paint has been 
rown. 
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YEAR 1922 the American Railway Express Company 
than 184,000,000 shipments, the average weight 
nately 80 Ib. These shipments had to be handled at 
e point of origin and at least once at the point of 
ldition to handling en route. To take care of the 
York City alone, the company requires 655 motor 
0 horse-drawn vehicles. In Chicago it has in use 
vehicles and 306 power vehicles, including 25 
bout 60 trailers. The total vehicle equipment 
United States and Canada consists of 2,636 gasoline 
lectric street trucks, 324 electric industrial plat- 
) semi-trailers and about 8,500 horse-drawn vehi- 
cles, a tot 12,755 units. The horse-drawn vehicles average 
approximat 2 miles per day; electric vehicles, 20 miles per day, 
vehicles 30 miles per day. 


- daily. 
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Handling Car Interchange in Cuba 


By C. I. Mott 


General Car Foreman, Havana Central, Havana, Cuba 


see some time the railroads of Cuba have felt the need 
of a code of rules to govern the interchange of cars and 
the placing of responsibility for damage to equipment. 

Since 1915, the United Railways of Havana, represented 
by the Havana Terminal Railway, had an interchange con- 
nection with the Florida East Coast through the medium of 
the car ferries operating between Key West, Fla., and 
Havana, Cuba. When this service was first inaugurated there 
was only one ferry a day with an interchange of 52 cars 
At the present time the Florida East Coast has 
three car ferries and the daily interchange amounts to 100 
cars. Since the beginning of this interchange of American 
cars in Cuba, the Havana Terminal has made bills for 
‘repairs to American cars, using the current A.R.A. rules. 

















Car Department Officers of the Cuban Railways Who Met to Con- 
sider the Adoption of the A. R. A. Rules of Interchange: Seated, 
left to right—Fernandez Lopez, general car inspector, Cuba Rail- 
road; C. C. Hall, master car builder, Cuba Railroad; John Ren- 
frew, superintendent coach car department, Havana Central Rail- 
way, Havana; C. Noya, master car builder, Norte de Cuba; C. I. 
Mott, general car foreman, Havana Central Railway. Standing, 
left to right—Rafael Sanchez, general air brake inspector, Cuba 
Railroad; Sr. Contrera, chief clerk to master car builder, Cuba Rail- 
road; Sr. F. Vibarra, master car builder’s clerk, Cuba Railroad; Mr. 
Weber, shop accountant, Cuba Railroad. 


For some time the Hershey Railway, the Guantanamo & 
Western and the Norte de Cuba had, by common consent, 
tentatively employed the A.R.A. rules as a basis for handling 
their interchanges and for making repair bills. At the re- 
quest of C. C. Hall, master car builder of the Cuba Rail- 
road, a meeting was held at Santa Clara, Cuba, on May 8, 
1923, for the purpose of eliminating from the A.R.A. rules 
those not applying to Cuban conditions, such as the safety 
appliance regulations and the regulations for the safe trans- 
portation of explosives, and of adopting the remainder for the 
use of all the railroads in Cuba. The modified rules were 
adopted by the car department officers at this meeting, sub- 
ject to the approval of the general managers of the railroads 
involved. This approval has not yet been given. 

At the present time, however, the 1921 A.R.A. rules are in 
general use by common consent, so far as the interchange of 
Cuban owned equipment between the Cuban roads is con- 
cerned. Repairs made to cars of American ownership by the 
island railroads are all handled under the current 1924 rules. 
As the Cuban railroads are not members of the American 
Railway Association, the Havana Terminal becomes the 
clearing house for all bills for repairs to American owned 
cars made by any of the other roads. These roads bill on 
the Havana Terminal, which in turn forwards the cards and 
bills to the Florida East Coast for collection. 
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Unique Car Building Contest on the B. & A. 


Two Crews Tie for First Place by Completing Box Cars in a Total 
Time of 94 Man-Hours Each 


CAR building contest was started in the Bangor & 
A Aroostook shops at Derby, Maine, on December 3, 

1923, between two of the best crews employed at the 
plant. The cars being built are of A.R.A. standard dimen- 
sions, with a steel center member construction of 32 sq. in. 
cross-sectional area, to which are attached four cast steel draft 
arms, two center plates riveted to the center member, four 
needle beams and two body bolsters, requiring the driving of 
a total of 344 rivets per car. Cardwell Type G-11-A draft 
gears with cast steel yokes were applied, using Type D 
couplers. The trucks are of the arch bar type, having steel 
bolsters, steel spring planks and 4%4-in. by 8-in. journals. 


Cars of Wood Body Construction 


The superstructures of the cars are of wood construction 
and the frame members are of Southern pine and oak. There 
are two 5-in. by 9-in. side sills, two 5¥%4-in. by 734-in. center 
sills and four 314-in. by 9-in. intermediate sills, 36 ft. long, 
fitted in 8-in. by 9-in. end sills. In each body frame, includ- 
ing the end and door posts, there are 20 posts, 16 braces, the 
side and end plates, 9 carlines and 2 lines of belt rail. 

The side lining consists of 7%-in. by 3%4-in. hard pine 
sheathing, while the end lining, which extends to the end 
plate, is of 134-in. shiplap spruce flooring, the same material 
being used for the floor. The sheathing used is 13/16-in. 
by 3%4-in. material, both for the sides and the roof. The 
entire construction required 644 ft. b.m. for siding and 324 
ft. b.m. for the roof. The latter is covered with a Chicago- 
Cleveland outside metal roof, requiring 28 sections of metal. 

The first operation was the building up of the underframe 
and assembling of the trucks. The underframe work consisted 
of the attachment of the draft arms, the body bolsters, the 
needle beams and needle beam brackets, the brake cylinder 


bracket and the center plates to the center sills. The draf 
gear, yokes and couplers were also assembled and applied 
to the underframe. This work required the driving of 34 
rivets, varying in size from 5 in. to % in. The time pr. 
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MADR & ABNOSTOOK 


B. & A. Car No. 60677 Was Built Complete, Including Paint and 
Stencilling, in 94 Man-Hours 


quired for assembling the trucks was 214 man-hours an 
for fabricating the underframe, 1234 man-hours, making 
a total of 15 man-hours for the complete job. The work was 
done by a gang of one foreman and four men, who are show 
with the completed underframe and trucks in one of th 
illustrations. 


Building the Superstructure 
The building of the superstructure included the applic. 
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tion of the wood sills, the body frame members, the inside ready for the application of the sheathing and roof. These 
lining, the sheathing and the roof, and was in the hands operations required a total of 14 man-hours. 

of another gang of one foreman and four men. The opera- Then followed the application of the sheathing and roof 
tions, however, were divided into three groups. The first and the painting of the car, ready for stenciling. The wood- 
consisted of assembling the sills, applying the flooring and work was completed by the car men in 31 man-hours. Added 











re shown This Crew Built the Superstructure of Car No. 60677 in 73 Man-Hours—Left to Right: E. W. Bailey, Foreman; Murrell Harris, Alphonse 
e of the Michaud, Charles E. Buswell and John Morrill 


erecting the body frame complete. This work required a_ to this was 1 hr. 50 min. for the air brake work and 2 hr. 


total of 28 man-hours. 40 min. for painting, making a total of 3514 man-hours, for 
applica The next group of operations was made up of the applica- this group of operations. , 


tion of the belt rails and the inside lining, leaving the car Two superstructure crews were entered in the contest. The 
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These > 
Mer Completed Their Superstructure in 73 Man. Hours—Left to Right: C. B. Godsoe, Foreman; Walter Chappell, S. Sherman 
Davis, Louis Cyr and Levi Robichaud 















































completed car for whicn the detail records are given, is 
shown in one of the illustrations. The complete time, includ- 
ing 144 man-hours for stenciling, was 84 man-hours. A 
summary of the time required for the different groups of 
operations is as follows: 





Man-hours 

PI CRUCND icici ace scvincsiecstccseseesicsnececenane 2% 
NE CUE COREE TIINE SoS on ess be cee ecw eceede ces 12% 
Applying the sills, body frame and floor...................05- 28 
TERE POI DOM TANS, 6 ois Beds cc vec eecesesececs 14 
Applying the sheathing and roof, and painting................ 35% 
rare ky cou kha 5, 2'0:6.0\u: ole0.5.0.6'610,0.0. 6.4 Hee adie 1% 

anes t0ee. £0. Gomidiete 2A CAPiic is .cc ccc sive sovcesee 94 


The second gang, which built car No. 60672, completed its 
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ThexWood Frathe® and Floor Was Assembled in 28 Man-Hours 
} Fe s 


' 

superstructure in 79 man-hours, including the painting and 
A stenciling, or in 73 man-hours, exclusive of these items and 

the air brake work—the same total time as that required by 

the gang working on No. 60677. Each of the two cars re- 

quired the driving of 6,308 nails, and the application of 360 

bolts of various sizes. 

The following is the bill of material that was used to com- 
plete each car 


Flooring, 648 board feet 30-penny cut nails, 1336 
Lining, 483 board feet 54g in. rivets, 56 

Sheathing, 968 board feet ¥% in. rivets, 100 

8-penny nails driven, 3762 % in. rivets, 188 

10-penny wire nails, 1220 Bolts, miscellaneous sizes, 360 


Conditions of the Contest 


These two cars were taken from a series of 200 which 
were being built at the Derby shops. For their construc- 
tion no special preparations or changes in methods of 











The Application of the Belt Rails and Lining Required 14 Man-Hours 


handling the material were made. All material was de- 
livered to the tracks on which the different stages of the 
work were performed, and the man-hours recorded do not 
include the time of the laborers who delivered the material 
to the shops. 

No special provisions were made for additional or extra 
facilities in completing this work. The trucks and under- 
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frame were assembled on one track and the superstructure 
completed on another, which was provided with a scaffold 
on each side at such height that workmen could take care 
of the top part of the superstructure without horses or other 
moveable staging. 

The crew assembling the trucks and underframes was 
provided with an oil rivet heater and air hammers; the crews 
working on the superstructures were provided with air bor- 
ing machines. Aside from these tools, no other machinery 
was used. The cars were mechanically painted and hand 
stenciled according to the standard of this road. 

The shop in which these-cars were constructed has a cement 
floor and all cars had to be moved from one track to another 
by transfer table. From the time the trucks were started, 
the cars were placed on three different tracks before being 
completed. The time required for these movements is not 
included in the record since none of the men employed in 
building the cars have any part in handling them to or from 
the transfer table. 


Machine for Cater “Mule Hide” 


By W. W. Warner 


Works Manager, Youngstown Equipment Company 


A MACHINE for cutting prepared canvas roofing for 

passenger cars and cabooses, was recently built at the 
Kent, Ohio, shops of the Youngstown Equipment Company. 
The old method of doing this work was to roll the material 
out on the floor and cut it to the proper dimensions with 
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Fig. 1—This Drawing Shows How the Roofing Is Run Through the 
Machine 


a knife. This method required considerable floor spac 
which was badly needed and also took a lot of time. The 
machine was devised to eliminate this difficulty and since " 
has been in operation, the work can be performed mor 
easily and in less than half the time formerly required 10! 
cutting canvas roofing. 

As shown in Fig. 1, the roll of roofing is placed in the 
cradle carriage at the left end of the machine. This carriage 
is equipped with rollers so that the roll of material will « 
volve easily. The cradle is placed on four small rollers tha 
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an angle iron track so arranged that the carriage 
shifted back and forth. Because the material is not 
rolled, it is necessary to shift the roll in order to keep 
it against the guide, which regulates the width of the strip 
that is to be cut. The roofing is drawn up over the top roller 
at the left end of the frame and thence across to the right 
end and passes between the two wooden rollers at 1, Fig. 1, 
and continues through to the roller marked 3. A handle is 
attached at either end for rolling up the material that has 


run on 
can be 
evenly 












































Fig. 2—Detail of the Knife, Showing the Manner of Attaching It 


the Machine 


een cut. The scrap material can be rolled on another sleeve 
or allo to drop to the floor. The large pieces can be 
saved for repair work or otherwise disposed of. 


A loose sleeve is placed over the roller, 3, Fig. 1, to take 
the end of the strip in order to hold the roofing while it is 
being wound around the roller. This loose sleeve is fastened 
o the roller by means of a set screw. Sleeves of different 


ngths are furnished, depending on the width of the material 
hat is required. The knife, Fig. 2, is adjustable and is 
lastened by means of set screws to a bar on the right end 
of the frame so as to cut the material as it comes from be- 
tween the two rollers. If the material furnished is wider 


t 





lule Hide’? Being Run Through the Cutting Machine 


two knives can be used so that two strips for 
passenger car roof can be cut at one time as 
lay desire. 

ig along the surface of the material at the top 
the length can be ascertained as it is being 
\fter the roofing is cut to width and length, and 
ue set screw which locks the sleeve on roller 
oosened and the roll removed. It is then ready 
to the car, where it can be unrolled and 
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Steaming Tank for Wood 


By Michael Piasecki 


Assistant Carpenter Foreman, Chicago, Milwaukee & St. Paul, 
West Allis, Wis. 


HE illustration shows a device that is being used success- 
fully in the coach shop of the Chicago, Milwaukee & St. 
Paul, at West Allis, Wis., for the purpose of bending wood 
to be used on the hoods of passenger or express cars and 








A Handy Device for Coach Shops 


also for bending the molding used to hold the glass in oval 
windows. All of this work was formerly done by hand, 
and as a result 75 per cent of the roofing material would 
break while being applied. This wasted considerable ma- 
terial and required 16 hours of labor to complete a job of 
this nature on a car roof. Since this device has been placed 
in service the material formerly wasted has been saved and 
the amount of time formerly required has been reduced to 
five hours. 

The device consists of a tank which is constructed of No. 
10 gage iron. The frame is made of heavy 2-in. angle irons 
well braced and securely riveted. A 34-in. perforated steam 
pipe for supplying the steam is run the entire length of the 
tank. After placing in the tank the wood that is to be bent 
the steam is turned on for 20 minutes. At the end of this 
time the material is ready for bending. 


STANDARDIZATION of industrial production has been one of the 
important factors in enabling Germany to maintain its industrial 
machine intact, in the face of the multitude of obstacles now con- 
fronting that country, states a recent bulletin of the American 
Engineering Standards Committee. 

An example is cited of the efficiency of national standardization 
as it has been developed in Germany, in the case of a rush order 
placed with German manufacturers for 200 locomotives for delivery 
to Russia. Production of different parts was allotted to 17 dif- 
ferent manufacturers to be produced strictly upon the plan of 
interchangeable parts, no one manufacturer making a complete 
locomotive. The inspectors made a striking test of the feasibility 
and accuracy of the plan by ordering a complete locomotive to be 
assembled from parts chosen at random from the parts furnished 
by the 17 manufacturers. It proved to be ready for service imme- 
diately after assembly without the necessity of any disassembling 
for readjustment. 

Standardization engineering is now said to be a recognized 
profession in Germany. The rapid development of standardiza- 
tion organizations within the companies has made a large demand 
for such work. An interesting development of the last few years 
is the appearance of consulting engineering firms specializing in 
standardization work. There are now five such firms in Germany. 
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‘ar Built for the Rock Island by the General American Car Company 


New Refrigerator Cars for the Rock Island 


Improved Side Construction Has Reduced Maintenance Costs .and 
Improved Refrigerating Efficiency 


of 250 refrigerator cars has recently been de- 

[\ livered to the Chicago, Rock Island & Pacific by the 

Gen \merican Car Company, Chicago, Ill. These 

r placed in regular service as soon as received 
aft Over Eaves __ 
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Cross Section of the Car Showing the Method of Insulating 


td represent additional new equipment that the Rock 
land has purchased to improve the quality and amount of 

refrigeration service to patrons shipping fruit, vegetables 
nd other perishable food products. 


The designers have incorporated in the cars a number of 
new features in the method of insulating the-outside of the 
car and in the system of ventilation. The usual dimensions 
used in building refrigerator cars in recent years have been 
followed throughout. The height from the rail to the top of 
the running board is 12 ft. 10% in. The end sills are built 
flush with the ends of the car and the distance over the strik- 
ing castings is 41 ft. 8'4 in. The inside length between the 
bulkheads is 33 ft. 234 in. 


Insulation Massed Together 


The new refrigerators are equipped with Bettendorf 
trucks and underframes; the superstructure is of wood and 
the outside roof of steel. Particular attention has been paid 
to getting maximum efficiency from the insulation, and, in 
line with recent investigations, it was decided to mass the 
insulation material rather than apply it in layers with air 
spaces between. Experience has shown the difficulty of 
keeping the walls of dead air spaces tight in movable 
structures such as refrigerator cars, and unless these walls 
are tight so as to prevent all circulation of air, the effective- 
ness of the air spaces as an insulating medium is largely 
destroyed. 

Massing the insulation on the outside of the car also 
simplifies repairs, and is a particular advantage in case 
the car is side swiped and the sheathing and insulation dam- 
aged without piercing the inner lining. Repairs can then 
be made much more easily than if the insulation is split, 
part being on one side and the remainder on the other side 
of the posts. 

Another advantage of massed insulation on the outside 


‘ of the car is that it permits the location of the side framing. 


about 2 in. in from the edges of the sills, thereby giving a 
stronger construction and one which provides less possibility 
of the post and brace castings being crowded out by a bulg- 
ing load. 

Reference to the drawing, which is a cross section through 
the center of the car, shows in detail the insulation used 
on floors, sides and roof. Above the 13/16-in. blind floor a 
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layer of cork insulation 2 in. thick is applied and water- 
proofing compound covers that to the depth of 4 in. Spe- 
cial care has been taken at the sides between the floor and 
the side insulation to fill this space with insulating material 
and to waterproof it so that even though water be standing 
on: the floor of the car it cannot get down at the end of the 
flooring to cause rot. The main flooring, 134 in. by 5% 
in. face, is applied over a layer of paper on top of the 
insulating material. 

Two types of insulation are used on the car sides as 


Insulite and 1% in. of plain hair felt, the top surface o 
the Insulite being mopped with a coat of waterproofing com. 
pound. The outside of the roof is protected by an outside 
metal roof. 

It will be noted from the above that the floors and sides 
of the car have the equivalent of four 14-in. courses of jp. 
sulation while the roof has the equivalent of five 1-ip 
courses. It is believed that this car will be found to com. 
pare favorably with other high class refrigerator cars byjl 
recently for similar service. 
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Two Courses of Hair Felt Are Used Up to the Belt Rail and Three Courses of Flaxlinum Above 


indicated in the drawing and one of the photographs. One 
layer of %4-in. Insulite covers the entire side of the car, 
taking the place of the usual 3-in. blind lining. It is 
applied next to the posts and braces. This adds consider- 
ably to the stiffness of the side walls. The car sides up 
to the lower belt rail are covered with two courses of 34-in. 
Keystone hair felt. Three courses of 1%4-in. Flaxlinum are 
applied to the car sides above the lower belt rail. The car 
doors, shown in cross section on the left of the drawing, are 
also insulated with one layer of %4-in. Insulite and three 
courses of 14-in. Flaxlinum. 

The roof is thoroughly insulated with two courses of %-in. 


Basket-type ice bunkers are used and the hatches are df 
the Emerick design, which permits of more easily filling the 
ice boxes to the top. The Sessions type K-4 draft gear is usl 
on one-half of the cars and the Miner class A-18-S drift 
gear on the remainder. All of the cars are equipped wil 
Farlow draft attachments, Chicago-Cleveland Mullion ty 
outside metal roofs, Klasing hand brakes, Kass safety treal 
steel brake steps, Miner door fasteners. The side and «il 
ladders are made by the Wine Railway Appliance Compaty. 
The car is also equipped with floor racks which can tt 
turned up against the side of the car for cleaning or whe 
handling ordinary freight. 
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This View Shows the Flooring, Insulation and Method of Applying the Roof 












No. 5 


‘face of 
ng com- 
outside 


nd sides 
S of in- 
> Y,-in 
to con- 
urs built 





hes are of 
filling the 
ear is used 
18-S draft 
pped with 
illion typ 
afety tread 
le and etd 
Compatl. 
ch can 
\g or whet 










































































































































ay, 1924 


Several operations in the construction and assembly of 


these cars are clearly shown in the illustrations. One view 
indicates how the posts and braces are erected, and how 
the roof, assembled on the floor as a unit, is applied on top. 


Another view shows the different insulation above and below 
the lower belt rail. 


Acme Ventilation System Used 
\nother feature of the new Rock Island cars is the ven- 


tilating system, developed by the Acme Refrigerator Corpora- 
tion, Chicago. This system, a description and drawing of 
which appears in the August, 1920, number of the Railway 
Vechanical Engineer, is not new having been first applied 


to an experimental refrigerator car in 1920. The correctness 














An End View of the Car, Showing Some of the Specialties; (A) Is 
the Inlet and (B) the Outlet of the Acme Ventilating System 


of the principle involved has been demonstrated in subsequent 
applications to other refrigerator cars, cold storage rooms and 
Rock Island dining car refrigerators, on which it is standard. 

The Acme System is designed to allow gases, heat and 
moisture from perishable food products to escape by means 
of two small ventilators in the top of the car without inter- 
fering with the normal processes of refrigeration and air 
circulation in the car. In the usual construction these gases 
are found stratified in the upper part of the car close to the 
ceiling and because of their less density they can be elimi- 


nated by the proper means at the highest point. Gases from 
the food products are said to have a strong affinity for water 
vapor, and therefore in escaping carry with them a consider- 
able amount of moisture which would otherwise promote 
decay. The result is a strong tendency to prevent moisture 


and mold from forming on such products as meat, vegetables, 
berries, etc., when these are shipped long distances. _ 
\s applied to the Rock Island refrigerator cars this ven- 


tilating system consists essentially of two units, one for 
gathering and discharging the gases mentioned, and one 
for equalizing atmospheric pressure and admitting enough 
air to balance that which escapes. One inlet A (shown in 
one of the illustrations) is provided in each end of the car, 
and there are two ventilators or outlets, one of which is 
sh it B, under the running board near the center of the 
car 

vathering unit consists of a shallow galvanized iron 
cel duct, open at both ends near the ice bunkers at points 
Where the gases are said to reach their highest temperature 
and <xert the greatest pressure. Atmospheric pressure, hav- 
ing been equalized at a lower point, the gases pass through 
the cling duct toward the center of the car and are thence 
allowed to escape through the ventilators. These ventilators 
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are slightly off center with respect to the center line of the 
car and the openings to them from the ceiling duct are 
staggered so as not to present too direct an opening to the 
atmosphere. 

To equalize atmospheric pressure and supply an equal 
weight of cold air, the inlet A is connected to a shallow metal- 
lic air-tempering can, secured to the end lining of the car 
back of the ice bunker and extending nearly to the drip pan. 
The air from the outside entering this can and traveling 
downward precipitates its moisture on the cold metal, and is 
pre-cooled so that it enters the car both dry and cool. The 
small volume of air entering indirectly is thus automatically 
controlled by the elimination of gases and water vapor by 
natural means. 

The result of the operation of this ventilating system is 
said to be the elimination of gases and excess moisture, thus 
tending to provide a circulation of cold, dry air which is 
most effective in preserving perishable food products. Keep- 
ing the interior lining and insulation dry will also have 
a tendency to prolong the life of the car. In view of the 
number of Rock Island refrigerators which are to be 
equipped with this ventilating system it will be tested under 
practically all kinds of service conditions. The results of 
these service tests and the extent to which they substantiate 
claims made for the system will be watched with interest by 
railroad men in both the operating and mechanical depart- 
ments. 


Handling Tank Cars Under Rules of 


Bureau of Explosives” 


(After some brief remarks by E. J. League, Chicago, and 
Thos. O’Donnell, St. Louis, representatives of the Bureau of 
Explosives, the following discussion took place.—Editor. ) 

A. C. Campbell (N. Y. C. & St. L.): I would like to 
know what is being done at interchange points about remov- 
ing placards from empty tank cars that were loaded with 
gasoline. In our district, we are having them come in with 
the placards not removed. 

Chairman Armstrong: For the Atlantic gateway, I can say 
that on the failure of the consignee to remove the card, as 
prescribed by the Bureau of Explosives and also by the A. 
R. A. rules, the handling line or delivering line is penalized. 

T. S. Cheadle (R. F. & P.): We have the same condition 
in my part of the country. I believe, from the condition, 
somebody thinks they have removed the placard when they 
have put some paint over it or have run a sharp stick through 
it. As I understand the last interpretation given by the 
Bureau of Explosives, it is compulsory that we remove the 
placard and not paint it over or cancel it. I would like to 
ask one of the chief inspectors to verify my opinion. 

Thos. O’Donnell (St. Louis): If the placard is painted 
in such a manner as to remove the trace of its identity, paint- 
ing will do. The regulations for the transportation of ex- 
plosives will be satisfied if the painting is such that it cannot 
be recognized as an inflammable placard. 

F. A. Eyman (E. J. & E.): I would like to ask why that 
rule for removing placards from empty tank cars, which have 
contained dangerous articles such as gasoline or acid, was 
issued. Doesn’t the practical man understand that a lot of 
those cars that they say are empty are still very dangerous? 

Chairman Armstrong: The regulations for the safe trans- 
portation of explosives and other dangerous articles are 
issued by the Interstate Commerce Commission, warning you 
that all tank cars, when empty, are dangerous, whether they 
were previously placarded or not. ‘The general rule in the 
transportation of dangerous articles is to remove labels and 





*Abstract of a discussion at the convention of the Chief Interchange Car 
Inspectors’ and Car Foremens’ Association, Chicago, October 3, 4 and 5, 1923. 














































































placards from packages that are empty. Under the interpre- 
tation, a tank car is a package; therefore, it was the great 
outstanding exception to the rule. Placards were allowed on 
tank cars that had previously contained dangerous liquids, 
but after fifteen years of experimentation, the Bureau of 
Explosives found that tank cars, when empty, even though 
they did not formerly contain dangerous articles, were 
dangerous. 

To have some empty tank cars placarded “inflammable” 
and not have other empty cars placarded and know they were 
dangerous, brought about a condition of confusion. There- 
fore, knowing that any empty tank car was liable to contain 
dangerous inflammable gases, it was decided that the safest 
way was to treat them all alike and remove the placards and 
put a warning in the Interstate Commerce Commission regu- 
lations, which is in there now, that empty tank cars, with or 
without placards, are liable to contain dangerous gases and 
should not be approached or entered with a light. This has 
made handling of all empty containers uniform, that is, all 
placards and labels have been removed. 

Mr. O’Donnell: A few weeks ago, my attention was called 
by the claim department to losses occurring in the transfer of 
gasoline and some other light oils. After being transferred 
at a large interchange point, carloads were refused at destin- 
ations because of discoloration of the contents. A careful 
investigation showed that at a point where these cars were 
transferred from other cars, pumps were used and pipe lines 
and apparatus which were not cleaned. Consequently, after 
running 8,000 gals. of gasoline, as an instance, through one 
of these pumps, it showed a high discoloration, enough to 
have it refused at destination and, in the end, enough to 
cause over $300 claim against the terminal line. 

When you connect a loaded tank with an empty one for 
transfer, you ought first of all to see that the empty tank car 


is clean, so clean as to be able to accommodate the load. 
You ought to know that pipes leading from the pumps or 
connections to the empty tank car are clean, that pump con- 


nections are clean, and that the pump itself is clean. 

I found, on one occasion, that it was necessary to pump 
50 gal. of gasoline through a pump before we got clean 
gasoline. It is far cheaper and safer and better for you to 
run a sufficient amount of gasoline or any light oil through 
the pump and salvage this oil in a barrel and use it at the 
shops, than to destroy or discolor the whole contents of the 
tank car by a hasty or ill-advised transfer. 


Letter from Colonel Dunn (Bureau of Explosives) 


Secretary Elliott: We have a communication here from 
Colonel Dunn which I will ask Mr. League to present as he 
is familiar with it. 

Mr. League: Colonel Dunn would like, after I have read 
this letter, to have it discussed, and he is anxious to have 
the expression of the individual opinions of this Association, 
and perhaps, later, a resolution or something of that kind, as 
the sense of the body. The letter is as follows: ‘Recently, one 
of our inspectors approved the holding up and transfer of a 
number of tank cars with shells overdue for test, although 
the cars were in every other respect in proper condition for 
transportation. These cars were held up on the authority of 
Interchange Rule 3(e), although Paragraph 1007, qualified 
by Paragraph 3 of the I. C. C. Regulations (which take 
precedence over interchange or classification rules) clearly 
provides for the forwarding of tank cars of inflammable 
liquids under these conditions. 

“Tt is evidently desirable that a change be made in this 
interchange rule to provide an exemption, based on Para- 
graph 1007. It may further be necessary to provide that 
empty tank cars, with shells overdue for test, may be accepted 
in interchange when destined to the owner or lessee to be 
retested.” 

Rule 1007 referred to there is this: “Unless they are leak- 
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ing or in a manifestly insecure condition, packages of dan- 
gerous articles, other than explosives, when in transit, must 
be forwarded and report made. Leaking packages must not 
be forwarded.” 

Paragraph 3 of our regulations defines the word “pack- 
age”: “Where the word ‘package’ is used, it shall be under- 
stood to include all outside containers, including tank cars.” 

It seems strange that you should have in your interchange 
rules, authority to pass a car with a load, whose valves are 
due for_a retest or having passed the date of test. Why 
should we permit that car to go forward under the card 
passed by the I. C. C. rules, and yet hold the car up because 
the test of the shell has expired? Why not amend that inter- 
change rule to include the test of the shell as well as of the 
safety valve? 

Quoting further from Colonel Dunn’s letter: “It is my 
thought that you will have a splendid opportunity at the 
meeting to get an expression of opinion from many sections 
of the country as to what conditions justify the hazards in- 
volved in the transfer of the contents of tank cars at inter- 
change points. 

“Recently, one of our inspectors was called upon to super- 
intend the transfer of several tank cars of gasoline, and, upon 
his arrival at the scene of transfer, he found that two of the 
cars showed no dropping of liquid from the rivets. The only 
indication that they were not tight was an oily stain. All 
arrangements having been made to transfer the lading, he 
did not think it advisable to order these cars forwarded to 
destination for fear of encouraging lax inspection of future 
shipments. 

“Transferring the contents of a tank car of inflammable 
liquid is an operation attended by far greater possibilities of 
a serious accident than could result from forwarding to 
destination a tank car showing slight leakage at rivets and 
seams. 

“The question naturally arises as to what is the proper 
definition of a leaky tank car. From the standpoint of 
comparative safety, it would seem reasonable to allow the 
forwarding of a tank car which was not leaking more than a 
total of 60 drops a minute from loose rivets and seams. In 
other words, if six rivets at different points on the shell were 
leaking at the rate of less than ten drops per minute each, 
the hazard of allowing the car to proceed to destination would 
be far less than that attendant upon transferring contents at 
some interchange point, or in close proximity to rails over 
which engines are operated, especially when the transfer has 
to be done by railroad employees without the supervision of 
an inspector of the Bureau of Explosives. 

“Before making definite recommendations for changes in 
the I. C. C. regulations defining a leaky tank car, as re- 
ferred to in Paragraphs 1007, 1042, 1043 and 1049 (c), I 
desire an expression of your opinion as to the desirability 
and practicability of definitely defining a leak. The Com- 
mission’s rule that outlet valves must not permit more than 
a dropping of liquid with valve caps off has been a subject 
of much controversy in the past, and recently, at a joint 
meeting of the American Railway Association and American 
Petroleum Institute sub-committees on bottom outlets, a set 
of recommended rules was drafted and is now awaiting 
approval of the oil industry and the A. R. A. One of the 
rules reads: 

“Cars must be loaded with bottom outlet caps off. If total 
dropping of the liquid being loaded is in excess of 60 drops 
per minute, cars must not be shipped until valves are re- 
paired.’ ” 

This rate of leakage does not indicate a condition of the 
valve which is liable to result in a serious uncontrollable 
leakage. 

By furnishing a definition of a leaky bottom outlet valve, 
seam, or rivet, we eliminate the opportunity for differences 
in judgment of the individual and get down to a basis where 
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we can apply a penalty for failure to comply with a definite 
requiremé . 

Thos. O'Donnell (St. Louis): Colonel Dunn’s letter does 
not ask for any more than an expression. We think that a 


. car, or a Slightly leaking car, is a far safer 
han the transferring of that car, and we con- 
; fer to let the car go on to destination with a 
light, cl defined leak which we think cannot get worse, 


a P 
leaking 


propositl¢ 


I 


than to take that tank car and transfer it in a busy inter- 
ange pi perhaps under most unfavorable conditions. 

Geo. Lynch (Cleveland, Ohio): I do not think that it 
would be wise to run a tank car leaking at the rivets, or as 

Mr. Dunn’s letter. The tank does not im- 
rvice or handling and is liable to become more 
leaky that is at the point of interchange. 

Secretary Elliott: If I am in order, I will move that, at 
», we recommend to the Arbitration Commit- 
so worded as to harmonize with the 
Paragraph 1007, to permit tank cars with 
tests out te to run to destination and back again to the 
mer. I would also include in that motion that we ask the 
losives to define what they consider a leaking 
; safe for further movement. 

1s duly seconded. 
nnell (Buffalo): The Bureau of Explosives 
pu us a logical and sensible thought. In the 
terminals lislike very much to see cars transferred where 
there is a perceptible liquid leak. In our Association 
e take ices on 50, 60 or 70 drops with common oil; 

metimes take chances with, but with gasoline, 
there is perceptible leak—a drop—we take no chance. 

That tan] eld there and the superintendent or manage- 

it h termine what we will do. I would not take 
hance « ing a boilermaker come in and do much on a 

k leaki isoline. I am afraid of it. 

F. W nell: I should judge that, for the last 15 

IS Of in our territory, a car leaking gasoline at 

a minute, no mention is made of it and the 
to proceed. We have never had any trouble. 
shell of the tank, I can see no good reason 
transfer a car when the shell of the tank is 
rdu st, any more than we should tie up the car 
t the s valve test. 
Chairn \rmstrong: The motion is that this body go on 
ord as iesting the Arbitration Committee to change 
the rules llow a shell overdue for test to go forward 
to destina and that the Bureau of Explosives, in con- 
nection with the A. R. A., define the extent to which a tank 
g before it is transferred. 
was carried. 
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Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Failure to Furnish Sufficiently Specific Information 


On September 4, 1922, the Gulf, Colorado & Santa Fe 
furnished an inspection certificate to the Chicago, Milwaukee 
& St. Paul, requesting disposition of C. M. & St. P. box 
car 73500, located at Cleburne, Tex. In compliance with 
footnote to Rule 43, the handling line also advised the owner 
that the car had not been subjected to any of the unfair 
conditions enumerated in Rule 32, and that, therefore, the 
car was a subject for handling under Rule 120. The Chi- 
cago, Milwaukee & St. Paul declined to furnish disposition 
under Rule 120 on the ground that insufficient information 
had been furnished by the Gulf, Colorado & Santa Fe, in its 
efforts to comply with the footnote to Rule 43. In order to 
prove that its inspection certificate was correct the handling ~ 
line asked that the car owner send a representative to inspect 
the car; however, the car owner refused as it did not consider 
such a procedure necessary. The Gulf, Colorado & Santa 
Fe claimed that the condition of the car itself was the best 
evidence available in support of its position, and the atten- 
tion of the Arbitration Committee was brought to the owner’s 
failure to inspect the car. 

It was decided by the Arbitration Committee that the 
handling line, having failed to furnish the car owner specific 
information as required by the note under Rule 43, should 
assume the responsibility—Case No. 1283, Chicago, Mil- 
waukee & St. Paul vs. Gulf, Colorado & Santa Fe. 





Making Wrong Repairs to Damaged Cars 


The International-Great Northern rendered a bill for re- 
pairs during July, 1921, against the Ft. Worth & Denver 
City, a part of which included the application of yoke bolts 
to F. W. & D. C. car No. 5522. It also billed this company 
for repairing the running boards on cars No. 4117 and 
No. 4146. The Ft. Worth & Denver City objected to the 
charge against its car No. 5522, contending that the repairs 
made were not standard to this car. It also objected to the 
charge against its cars No. 4117 and No. 4146, claiming that 
the bill did not show that screws were actually used in this 
work and that the A. R. A. Rules did not make allowance 
for labor charges unless screws were used. 

The Arbitration Committee decided that, “In view of yoke 
rivets being the standard of the car, the charge for the yoke 
bolts should be withdrawn. If original record of repairs 
shows screws as having been used, billing repair card may 
be amended to charge for same.”—Case No. 1284, Ft. Worth 
& Denver City vs. International-Great Northern. 


Rule 32—Car Damaged in Switching 


On April 9, 1921, the Gulf, Colorado & Santa Fe sub- 
mitted to the Gulf Coast Lines a joint inspection report show- 
ing a number of defects to be existent on G. S. N. O. & P. 
car No. 122097 at Cleburne, Tex. It also advised the Gulf 
Coast Lines that the defects developed while the car was 
being switched and that there was no unfair usage according 
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to Rule 32. Disposition was therefore requested in accordance 
with A. R. A. Rule 120. However, the Gulf Coast Lines 
made an inspection of this car at Cleburne and reached the 
conclusion that the car had been unfairly used at some 
previous time. 

Upon making further investigation, it discovered that the 
car had been sideswiped at Kansas City, Mo., while on the 
lines of the Santa Fe and as a result, it had undergone 
repairs at the Argentine, Kans., shops on February 12, 1921. 
The Gulf, Colorado & Santa Fe claimed that the damage 
was due to the sills giving way and finally breaking while 
the car was being handled by a switch engine in a cut 
of cars which was being pushed up to couple on to the rest 
of the train. It also contended that the damage done to the 
car on account of being sideswiped at Kansas City was com- 
pletely and properly repaired at the Argentine shops and that 
the reason for failure at this time was on account of the car 
being in a weak and worn-out condition. 

The decision of the Arbitration Committee was as fol- 
lows: “The original record of repairs made to this car by 
the Gulf, Colorado & Santa Fe, February 18, 1921, contains 
a notation to the effect that the metal center sills and metal 
side sills were broken, while the record of repairs actually 
made shows these metal members as having been straightened 
only, it being evident that proper and complete repairs were 
not made. It may be reasonably assumed that the impaired 
‘ condition of the car, due to the unfair damage for which the 
handling line was responsible, contributed to the subsequent 
damage to the car. Therefore, the Gulf, Colorado & Santa 
Fe is responsible for the damage——Case No. 1286, Gulf 
Coast Lines vs. Gulf, Colorado & Santa Fe. 


Loss of Lading Due to Leaking Safety Valves 


Tank car TIDX 114 was loaded with gasoline at the Key- 
stone, Okla., plant of the Tidal Refining Company on June 
1, 1922. Upon arrival at its destination it was discovered 
that the tank car was short 708 gallons on account of the 
safety valves leaking. The stenciling on the car showed that 
the safety valves had been tested at 25 lb. pressure by the St. 
Louis-San Francisco at West Tulsa, Okla., on May 7, 1922, 
and a charge covering this work was rendered against the 
Tidal Refining Company in the customary manner. 

It was contended by the Tidal Refining Company that this 
charge should be eliminated and the responsibility of the loss 
of the lading acknowledged by the St. Louis-San Francisco. 
However, the handling line claimed that the owner had loaded 
the car at its own plant and had taken no exception to the 
condition of the valves when the car was loaded. It further 
contended that any defects which might have developed did 
so after the car had moved from the owner’s plant and should 
be classed as the owner’s defects, instead of wrong repairs. 

The decision of the Arbitration Committee was as follows: 
“The St. Louis-San Francisco gives positive assurance that 
the safety valves on this car were properly tested and ad- 
justed to open at a pressure of 25 lb. per’sq. in. There is no 
conclusive evidence to the contrary at the time the work was 
performed. The contention of the Tidal Refining Company 
is not sustained.”—Case No. 1287, St. Louis-San Francisco 
vs. Tidal Refining Company. 


Owner Is Made Responsible for Car Damaged by 
Rough Handling 


On September 5, 1922, C. S. N. O. & P. car 122166 was 
badly damaged in switching on the St. Louis-San Francisco at 
Neodesha, Kans. The handling line wrote to the car owner 
on October 17 requesting disposition under A.R.A. 
Rule No. 120. As the total cost of reconditioning the car 
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amounted to $1,500, the Gulf Coast Lines sent an inspector 
to Neodesha to investigate this case. The inspector Teported 
that the center sills were bent and broken at the body bolster 
and that there were flange marks on the center sills and end 
sill, which indicated that the car had no doubt been derailed 
and that it received unfair usage. 

At the time of the inspection, a St. Louis-San Francisg 
standard bad-order card, Form M.P. 19, on which there was 
a notation stating that the car had been “torn to pieces by 
Frisco crew,” was removed by the Gulf Coast inspector, 4 
routing card was also removed which indicated that the car 
was in condition to carry a load of lumber on August 3, 192? 
shortly prior to the damage. This evidence, with a statement 
calling the attention of the Arbitration Committee to the fact 
that the car had been handled during a strike period in the 
Neodesha yards and that the yard switching forces were very 
sympathetic to the strikers, was also submitted. As a result 
of the evidence collected, the Gulf Coast Lines claimed that 
the car was damaged by impact other than ordinary yard and 
terminal switching. 

The Frisco submitted a number of affidavits made by vari- 
ous members of the yard crew and car department officers of 
the Northern division stating that the car had- not been de. 
railed, cornered or sideswiped and neither had it been in 
any collision or impact other than that occurring in regular 
switching service. It also brought out the fact that the evi- 
dence submitted by the Gulf Coast Lines relative to the car 
being derailed had been confused with another 
43050, that was the property of the St. Louis-San Francisco, 
which had been derailed and was in no way connected with 
C. S. N. O. & P. car 122166. The Frisco claimed that the 
routing card of August 3, 1922, was no indication that the 
car had been unfairly handled and asked disposition accord- 
ing to Rules 43 and 120, contending that this case was not 
a proper subject for Rule 32. 

The Arbitration Committee decided that there was no 
evidence that the car was subjected to any of the unfair con- 
ditions named in Rule 32, and that therefore the owner was 
responsible under Rules 43 and 120.—Case No. 1288, Si 
Louis-San Francisco vs. Gulf Coast Lines. 


Car, 


Journal Boxes Not Properly Repacked 


A number of bills were rendered to the Illinois Centr 
by the Gulf & Ship Island covering repairs to its equipmelt 
for the months of July, 1921, to January, 1922, inclusive 
The Illinois Central took exceptions to certain items relatitt 
to the repacking of journal boxes on five of its cars a 
refused payment on all of the bills. The objection was bast 
on a joint inspection report made by inspectors of the IIlinos 
Central and the Alabama & Vicksburg, which stated that 
the journal boxes had not been repacked in accordance wil 
A.R.A. Rule 66, although the cars bore the stencilling o! ¥ 
Gulf & Ship Island of a recent date. The owner claime 
that the bills rendered were greatly in excess of that ust’! 
charged by other lines for similar items and for that reas 
payment was withheld until the proper charges could t 
ascertained. 

The Arbitration Committee decided as follows: 7 
ing to the joint evidence statements, the journal boxes on thee 
five cars were not properly repacked, as per Rule 66 0! 7 
1920 Code. In fact, however, the joint inspection is not 
clusive evidence that the work was not performed, with due 
consideration to the intervals between the dates the jou 
boxes are claimed to have been properly repacked by * 
Gulf & Ship Island and the dates of the joint i 
Therefore, the contention of the Illinois Central 18 ™ 
sustained.—Case No. 1289, Gulf & Ship Island 2. [Minos 
Central. 
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Welding on Copper Fireboxes of Locomotives 


Successful Results Obtained in Europe with the Oxy-Acetylene 
Torch and Special Filler Rods 
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By J. F. 
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rmans have been accumulating valuable experi- 
relative to repairs on locomctive fireboxes con- 


| of copper. The results achieved are of value 
largely because copper welding is in itself an 
understood by the majority of oxy-acetylene 


ll, perhaps, as it ought to be. Repairs are 
] 


red on account of corrosion of the metal through 


the heat in the firebox. The expansion and 
to fluctuations in temperature cause cracks to 
side and crown sheets and it is also necessary 


tireboxes on account of the frequent renewals of 
ybolts and the consequent enlargement of the 


lary conditions copper is softer and more pli- 
On the other hand, its coefficient 
ind contraction is much greater. Its tempera- 
is only 1,980 deg. F. and the metal is liable to 


uctive oxidation just below this temperature. 


t in Germany the repairs were formerly carried 
ical methods. If beth the front and back of 
iccessible the patch would be riveted on, but if 
ould get at only the front side, screws would 
for the rivets. As a result of the ineffective 


} 


the joints were made leaks were quite preva- 
opper fireboxes are required in all sorts of 
metimes it is necessary to stop up some of the 
rder to provide a space sufficiently broad for 
he rivets or screws. Rivets are preferable to 
they will keep a seam tight for a longer period. 
ever, some shops in Germany where not only 
n tube sheets and back sheets are secured by 
screws. It is also reported that the workmen 
xnow that either bent or shortened rivets could 
id of the ordinary straight rivets. 


of Overheating and How It Can Be 
Prevented 


s been directed to the evil effects of heating 
nt near 1,980 deg. in the presence of oxygen. 
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Springer 


The oxidized copper produced by the absorption of oxygen). 


has a lower melting point than pure copper and will dissolve 
in the purer metal and corrupt it. Copper which has suf- 
fered in this way is known as burnt copper and can usuall 

be detected by its purplish color. Its physical qualities ar 

more or less reduced, which affects the usefulness of the metal. 
Pure copper, seen in a fresh break, is of a rose-red or vellow- 
red appearance. 

The operator has the choice of two procedures in order to 
prevent overheating. One is the application of materials 
which will absorb the oxygen, and the other consists in get- 
ting rid of the oxygen which has already been absorbed. 
Where the metal has already absorbed oxygen, he may em- 
ploy the enveloping flame produced by the torch, which is 
known as a reducing flame. 

It is recommended that materials designed to hinder the 

absorption of oxygen by the copper be incorporated in the 
welding rod, as this will facilitate the making of equal addi- 
tions throughout the welding process. There is a patented 
alloy composed of copper, phosphorus and silver that has 
been used successfully. The phosphorus is the active agent 
used to prevent the oxidation of the copper. It absorbs oxy- 
gen quite readily and the result is a chemical combination 
of the two elements, in which the phosphorus combines with 
the oxygen in the oxidized copper and forms phosphoric acid 
which escapes by evaporation. 
_ There is also an alloy that has been patented by a French- 
man, M. Raoul Amedeo, that utilizes the affinity of vana- 
dium for oxygen. The vanadium content is about 0.4 per 
cent. It is claimed that by the use of this material the big- 
grained structure, which is to be expected as a result of over- 
heating of the welding region, is prevented. Furthermore, 
this welding rod seems to have an additional merit since it is 
claimed to reduce the surface tension of the molten metal, 
thus permitting the metal to spread promptly to all parts 
of the welding location. 

A paste has also been developed, which is smeared over 
the welding location and the near by parts in advance of 
any welding operation. Its good results are obtained largely 
through the protection afforded by a film which forms over 
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the surface and thus prevents oxygen from getting into con- 
tact with the highly heated metal. 


Importance of Proper Torch Handling 


An important precaution to be considered is the manner 
of handling the torch. The little white flame near the tip 
of the burner is not permitted to come into contact with the 
copper. The actual fact back of this appears to be that when 
the mixture of C,H, and O emerges from the orifice, almost 
immediately the acetylene breaks up into C and H and the 
three elements, C, H and O, flow along for a space without 
combining with one another. This space is approximately 
where the whiteness appears. Consequently, by avoiding 
contact of the white flame with the metal, we avoid pouring 
free O onto the heated metal. How far the outer end of the 
white flame should be kept from the copper is best ascer-. 
tained by experiment. 

In adjusting the flame, the operator must be careful not 
to provide an excess of oxygen. It will be well to be on the 
safe side and adjust the apparatus so that there is a defici- 
ency of oxygen; that is, an excess of acetylene. This may 
be accomplished after the neutral condition has become ex- 
istent by opening up with the acetylene valve or shutting 
off of the oxygen valve. The proper regulation may readily 
be found by trial. The torch should be managed so as to 
cover with its outer flame the portion of the seam that has 
just been welded. 

In welding copper fireboxes, we are apt to have vertical 
welds. These might prove to be troublesome unless proper 
precautions are taken. It has already been suggested that 
we have the C, H and O in uncombined condition near the tip. 
Highly heated copper, especially molten copper, may be ex- 
pected to absorb readily any available hydrogen. As the 
cooling continues, bubbles of hydrogen will rise towards the 
surface, but some will never reach it unless conditions are 
favorable. Thus, in vertical welds we may expect a ten- 
dency to porosity from this cause. 


Wrongly Designed Torches 


Experience indicates that not all oxy-acetylene torches are 
suitably designed for copper welding. What is wanted is a 
torch such that when the oxygen and acetylene supplies are 
once satisfactorily adjusted the adjustments will remain 
fixed. It may be said that in many cases heat causes a 
change in the proportions of the mixture of the two gases 
passing through the torch. This condition is undesirable. 
The welder of steel and iron is not greatly affected because 
he usually wants the normal flame and it is very easy to tell 
at any time whether he still has it. The copper welder wants 
a certain adjustment of proportions, but does not seem to 
have a quick, easy and sure method of correcting any de- 
parture, or even of noting whether any departures have oc- 
curred. Consequently, the burners are constructed with the 
mixing compartmeni far removed from the tip so that the 
supply of the two gases is influenced as little as possible by 
the heating of the tip. On the other hand, the heat influence 
still present results in an equalized action upon the acetylene 
and oxygen through a suitable introduction of the gases, 
which leads to better operating conditions. 


An Actual Example 


In order to make sure that the reader understands the 
practical application of this process, let us take the case 
where a crack has developed between staybolt holes. The 
preheating and welding is done from the fire side. As this 
side warms up faster than the other, a bulge occurs which 
serves to open up the crack. Sufficient fresh metal is then 
added to fill the crack and at the same time allow for the 
bulge. Upon cooling, the sheet contracts and goes back to its 
previous flat condition with little or no stresses developing 
in the metal. 
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Injector Test Rack 


bn testing of an injector after it has been overhauled 

,_ 8 an important operation. Very often a locomotive 
which has recently been shopped has to be taken out of 
service because its injectors have failed to work and quite 
often these failures are caused by the way the injectors are 
tested. In some shops they are tested by air or water, which 
does not provide a natural operating condition for such tests 
_ By referring to the sketch, the reader will note that the 
injector is set up in exactly the same manner as it is required 
to function on the engine. Two gages are provided, one to 
regulate the pressure in the delivery pipe and the other to 
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This Apparatus is Designed to Give An 


Operating Test 


Injector a Complete 


indicate the pressure in the steam supply pipe. Water is 
piped to a tank, which may be made from an old air reservoir, 
in order to give the injector the same source of supply as it 
would have if pumping water from the tank of a locomotive. 
The lifting capacity with certain steam pressures, as well as 
the amount of water discharged, can easily be ascertained by 
placing a barrel or tank of known capacity with the outlet 
pipe and operating for a definite length of time. 

It is found to be proper practice in testing an injector to 
create a pressure in the delivery pipe 40 per cent in excess 
of the usual working pressure. This tends to insure perfect 
operation when applied to a locomotive. 

The delivery pressure is controlled by the back pressutt 
valve which may be turned as desired so as to show exactly 
what .the injector is able to accomplish. 


at 
Assortment of Non-Interchangeable Grate Shaker Bars Found 
One Small Terminal 
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View of the Erecting Shop, Buffalo, Rochester & Pittsburgh, Dubois, Pa. 


B.R. & P. Has Well Organized Production Shop 


Excellent Results Are Being Obtained by Efficient Management 
and Organization of Personnel 


HE methods by which efficient and economical produc- 
tion has been obtained in the Maintenance of Equip- 
ment Department, particularly that of repairing loco- 
motives at the general repair shops of the Buffalo, Rochester 
& Pittsburgh, located at Du Bois, Pa., should be interest 
to railroad shop men. ‘These shops are of the longitudinal 
type, with machine bays at each side and three pit tracks in 
r of the erecting shop served by two 50-ton electric 
\s the height of the machine bays prohibits the use 
rhead traveling cranes, all necessary lifting service in 
ne bays is taken care of by jib cranes and overhead 

id pneumatic trolley hoists. 


Limited Program of Repairs Facilitates Efficient 
Operation 


rmal program of repairs allows but 20 engines on 
g pits at one time, eight on each side pit and four 
ter. This allotment has demonstrated its wisdom 
f room is thus provided for working access to the 
In addition to insuring that all material is 
laced, the congestion that naturally follows when 
imber of locomotives are in the shop at one time 
ted. 
motive is taken into the shop except for general re- 
| non-classified and other repairs not necessitating 
head crane assistance are taken care of in the en- 
of the respective divisions. Engines which are to 
this shop are not placed on the schedule until 
iler inspection has been made. 


tne er 


Routing of Locomotives and Parts 


iotives are stripped on the center pit and set over 

gned places on the side pits. The parts are de- 

he lye vats, after which they are routed to the 
to which they have been assigned. 

ling of all engines, regardless of the type, is done 
pit. Wheels, complete with the boxes and with 
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binders and wedges supported on pedestals, are placed on this 
pit. The shoes are then placed in position in the frame 
jaws and when the engine is lowered onto the boxes, the shoes, 
wedges and binders are automatically placed in position. 
This method eliminates extra movements and handling of the 
heavy binders. The wheeling of an ordinary locomotive can 
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Special Attention Has Been Given to the Grouping of Machine Tools 


be finished in approximately one-half hour, with all the shoes 
and wedges in position and binders up complete by one super- 
visor and four men. 

The wheeling position of each locomotive on the center 
pit is predetermined with a two-fold object: first, to prevent 
any obstacle getting in the way of direct and unobstructed 
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This prevents any 
It also individualizes 


In the majority of cases the delivery 
the work as well as the supervision, making each foreman 


Care has been taken in the placing of the machine tools in 
the side bays to eliminate back tracking, or at least to keep it 
Each Foreman Is Responsible for His Department 

Special attention to the grouping of the machine tools has 
made the various jobs self-contained and eliminates the de- 


pendence of one foreman on another. 
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second, to set a definite place for the delivery of all material 


that is to be applied. 
to a minimum. The whole plant is laid out so that the fin- 


delay by having to wait for material, in starting to assemble 
ished work travels toward the engine on the pit. 


of all material is expedited in advance of the time the eng 
the engine after wheeling. 


is lifted from the side to the center pit. 
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completely responsible for the production of the work under 


is 
is 


10n 


The value of this arrangement in produc- 


tion is self evident and goes a long way to make the erecting 


department one of stripping and assembling only, as all 
epartment Organization and Machine Tool Operat 


Each sub-division or department in the machine shop 


work comes to the locomotive finished and ready to apply. 
fully equipped with all the necessary machine tools and 


equipment to complete its particular job. The department 
so arranged that a part undergoing repairs travels from one 


his jurisdiction. 
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Where the Driving Box Work Is Done 
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machine to another in direct rotation and always toward the 


‘delivery point of the locomotive. 


For 
on 


A driving box boring mill. was also obtained 
box can be completed in 14 min. from 


that had a universal chuck built onto the table. This machine 


is equipped with a facing bar for boring and facing and, as 
A universal guide grinder is used to true the 


From time to time machine tools are replaced with those 
iving 


more efficient in production in order to obtain reduced costs 


result, a dr 


which, by the use of a special holding arrangement, a full 
oor to floor. 


per unit. A number of such tools have been installed within the 
set of driving boxes may be planed on the shoe and wedge 
faces at the one time instead of having to reset, as was the 
faces' of exhaust bases in one set-up, to true up faces of 
slide valves and other similar parts, as well as to grind guides. 
It does away with the many operations that were formerly re- 


last three years that have fully justified their purchase. 
example, a 48-in., four-headed planer was purchased, 


former practice. 


a 
fl 


*s]Jor SuruszyBiesjs azejd “319 
*je014} ‘UI-g ‘young [eyUOZIIOPY 
*yeo1y} ‘Ul-QZ ‘ieays pue young 
*yeO1Y} ‘“Ul-gp ‘Ivays pue young 
‘rouejd a3efd “344-02 
‘ayye] apxe Aavoy e1j}xo ‘peasy s8UIg | 
‘ayye] Jatin} yep “Ul-pz Aq ‘Uy-Z 
‘ayye] PoyM Jeo ‘ul-zp Aq ‘“Ul-8Z 
‘quigoem Suryoid sexy 
‘lapuls [003 afqnoqg 68z pue 
*jaoym AoW pue 
Jayjeay ‘auoyspio yyimM peddimba—sapulis fool, 
‘quIgoeUr BUIpjam any 
‘auIqgoeu Sulssems ony Iyeulnsudg 
*soqh} Jajeaq 
suIqoeM = ZuIpjam ony d1jeUINsUg 
‘kip ‘i19uvep sep 
‘addy ~peroyisao ‘i9uea[D an[T 
‘soulyoeur Zuijjnd enLy pSz pue 
‘ur 0. "33 oT Aq 
‘Ul OL ‘34¥8—Zuruing [lo—oovuIny Buryeoy 93e[ J 
‘durejo Buisuey oeunosud 34-TI 
‘Zuluing [I0—osoeUIn} Suljesy In[Y O9TZ pue 
; ‘ssaid [[lip 38tidn ‘uy-Op 
‘QUIYORUL BUIII}UID 
‘ssoid [[I4p [erper “34-9 
‘1ayjnd yoq pesy s:Iqnop ‘uy-%T 
“tayno 3fOq proy aqnop ‘uy-Z 
*I9}jND 4 OC 1s a[purds-9 [B01}IDA 
‘ Iq einsselq ZEeT pue 
*Apioed 
13 Oz ‘ouei1 * 
‘33 9g =‘eueID qi Og SII 


-sodns 101 


‘ul 9 


;Our “dy-¢ 
rojour “dy-S$Z #Z 
royour Iyq-“Il €Z 





siojow “dy-9 g9 pue /9 
ow ‘dd r a9 








quired on a planer, slotter, and various machines of the older 
types; and in the case of guide work, the blacksmith shop 
work was also eliminated with the consequent trucking from 
one place to another. 


Two forcing presses also constitute part of the equipment, 
one being used for rod and the other for driving box work. 
The action and capacity of these machines give accurate and 
quick production and the pressures are controlled instantane- 
ously. One 100-in. vertical boring mill, which is controlled 
from either side with a push bottom arrangement, has reduced 
labor costs 50 per cent. A 28-in. slotter of the radius type 
makes short work of link radii and is far ahead of the planer 
and attachment because of its ability to take cuts, feeds and 
speeds to the limit of the tool steel capacity. Many machines 
are equipped with special devices for various operations, with 
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Utilizing Scrap Material 

An oxygraph is installed in the south end of the erecting 
shop. This machine is used entirely for cutting out of the 
solid, main rod straps, pedestal binders, main and side rods, 
main rod wedges and engine truck equalizers wherever ex- 
pensive operations in blacksmith and machine shop work can 
be eliminated. These parts are made out of scrap axles and 
the use of new material is thus avoided. 

As an example, the production of a butt end main rod strap 
for a Mikado type locomotive normally requires 12 hours 
labor to forge and machine. With the oxygraph, the same 
job can be finished complete for application in three hours, 
A main connection side rod for the same type of engine can 
be produced by this machine in three hours and necessary 
machining accomplished in ten hours, as compared with the 
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the object of completing the job to be done on one machine 
and thus reducing the handling costs. 

All rod work is performed to standard tram lengths from 
master tram gages. A duplicate tram is used at all the en- 
ginehouses and terminals at other points on the line, which 
makes permanent the length for the rod when it is out of the 
general repair shop. 

When driving boxes have been planed on the shoe and 
wedge faces to the limit of size, these faces are fitted with 
boiler plate liners, welded on, and the box is then brought 
back to its original size. This procedure renders it prac- - 
tically indestructible and makes available the use of each set 
of shoes and wedges for three shoppings of the locomotive. 


Sub-Storeroom Provides Quick Service 


In one of the machine bays a sub-storeroom is provided 
where stocks of small material are kept, such as standard 
stubs and bolts of all kinds, cotter keys, spring hanger pins, 
piston and valve rod packing, emery cloth, machine oil, waste 
and similar material. This greatly facilitates the repair work 
and does away with trips to the general storehouse.. The 
shops are served with large or heavy material by an electric 
truck and all such material is delivered direct to the point 
where it is to be used. 
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Arrangement of the Equipment in the Blacksmith Shop 


former process of forging and finishing in thirty-two hours 
of actual working time. 

These two examples are but typical of the work that may 
be accomplished by this equipment. As the torch on this 
device uses acetylene gas, it is necessary to anneal the part 
after cutting to offset any possible strains that might be set 
up in the operation, but from experience none of the parts 
thus manufactured has failed in service. 


The Toolroom Is Well Equipped 


The toolroom is well equipped for the handling of small 
tools, tool and machine repairs, as well as for manuiactul- 
ing jigs and devices designed for economy and to hasten pro 
duction. Hand tools are issued by a check system and 
are inspected weekly for errors and replacements. The tool- 
room force has recently developed and put into oper: ation a 
device for keyseating and reaming the bolt hole in main 
crank pins for crank arms after setting the valves of outside 
gear locomotives. With this device a more accurate and 
finished job can be accomplished and in one-half the time 
that was formerly required by using a drill and chipping 
hammer. The machine is pneumatically driven and is pow 
erful enough to make available the use of high speed tool steel 
for milling and keyseating cutters. 
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Foremen’s Meetings Are Held Twice Each Week 


Scheduled meetings of all foremen are held with the gen- 
eral foreman each ‘Tuesday and Friday morning, and at these 
meetings various items are listed on standard unit sheets and 
dates for the completion of each is set. From this informa- 
tion the date of each engine departure out of the shop is de- 
termined. If for any reason it is found that the date orig- 
inally set cannot be met, immediate notice is given to the gen- 
eral foreman by the foreman involved, requesting necessary 
changes or that other action be taken to keep the locomotive 
on its original schedule as nearly as possible. This system 
has been found to be remarkably effective on account of its 


simplicity. The open conferences tend to promote an inten- 
sive spirit of co-operation which makes each foreman want 


to do his best to maintain the scheduled date of completion 
of the work. 

The location of the boiler, tank work and heavy repairs 
to steel cars, as shown on the drawings, are self-explanatory. 
Here, as well as in the other repairs, the reader will find the 
element of efficiency that should be standard to such equip- 
ment and the same general arrangement common to all the 
other departments. 


Incidental to the foregoing, it should also be stated that 
90 per cent of the manufactured material used by the entire 


system is made at the Du Bois shop. All rods, pistons and 
crossheads, mounted engine trucks, tender and driving wheels, 
complete, are included in the material that is furnished to 


other terminals. 
Acetylene and Electric Welding 


The acetylene and electric welding processes are both used. 
[he former is utilized for building up worn parts and the 
latter for making repairs to boiler sheets, broken frames and 
cylinders. All new piston rods are hammered out of scrap 
axles. Loose fits in crossheads and piston heads are built up 
with acetylene, annealed and refitted for re-use. The same 
process is employed by using bronze and then turning to the 
proper size, in building up cast iron piston heads that are 
worn too small for the cylinder. Worn crank pins are set 
side and turned down for smaller sizes. New crank pins 
forged out of scrap driving axles; loose axle fits are 
built up, annealed and refitted to rebored wheels, and worn 
or sharp flanges on driving or engine truck tires are built up 
with the electric process. New fireboxes are applied with all 
seams electrically welded and the only riveting performed is 
at the mud rings. There are 75 of these fireboxes in service 
to date luding two Mallet type. Application of the side 
sheets, as well as boiler sheet repairs, are generally taken care 

ethod. In fact reclamation of parts in this man- 
ner is il where consistent with safety and where a reduc- 
tion in expense for material can be made. 

The ps are equipped with an acetylene generating plant, 
and al rts of the plant are piped with drop lines, thus 
eliminat the trucking of gas cylinders. 


Shop Organization 


h \ization of these shops under normal working con- 
litions follows: 


Superintendent of shops 

General foreman 

Erecting foremen 

Machine foreman 

Pipe and tin foreman 

Boiler foreman and 1 assistant 
Carpenter foreman 

Blacksmith foreman 

Rod and motion work foreman 
Driving box and wheeling foreman 
Air brake foreman 

Painter foreman 

Cab work and boiler mounting foreman 
Stripping and wheeling foreman 
Toolroom foreman 


fh peek et peek be ek pe ed fed Be bet et Dt 


Th liction of the superintendent of shops, general 
lorem: | boiler foreman is also extended over the 32- 








stall enginehouse adjacent to the shops. The total normal 
working force is 587, including the supervisory officers and 
the monthly output consists of 20 general repairs, including 
an average of three fireboxes per month. 


Swivel Click hos Rod Brasses 


SWIVEL chuck for holding rod brasses that are 

bolted to the bed of a shaper or planer is shown in 

the sketch. It is so designed that a brass may be machined 
on all four sides and at any desired angle. 

The chuck consists of a clamp and bracket with a base 
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This Device Holds a Rod Brass So That It Can Be Machined on All 
Four Sides at One Setting 


11 in. by 20 in. and a face 16% in. high. It is fastened 
to the bed of the machine by four bolts. The brass is se- 
cured to the face of the chuck by means of a clamp that is 
provided with two jaws, as shown at A. This clamp is 
held to the face by a 134-in. bolt with head 4 in. square and 
% in. thick. The stationary jaw is provided with four 
34-in. holes that correspond in position to similar holes in 
the face. The pins B are inserted in these holes to prevent 
the clamp from turning. When it is desired to turn the 
brass, it is only necessary to pull the pins and loosen the 
nut C. The clamps A do not need to be touched until the 
entire job is finished. This feature permits uniformity on 
all four sides and no further adjustment for accuracy is re- 
quired after the brass and chuck has been once set up. 
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Interior View of the Erecting Shop at Billerica, Mass., on the 
Boston and Maine 










































RAILWAY MECHANICAL ENGINEER Vow. 98, No. 5 





har RE ARIE E> CNA DY 


1—Locomotive at the Transfer Table, 8:01 A. M. 2—Moving Omer the Transfer Table, 8:03 A. M. 3—Front End Door Ring Removes 


5—Part of the Tubes Removed; Duplicate Drivers and Boxes in the Fort: 
8—Tender on the 


8:26 A. M. 4—The Locomotive Unwheeled, 8:52 A. M. 
ground, 10:10 A. M. 6—Starting to Wheel the Engine, 10:32 A. M. 7—Condition of the Engine at Noon, 12:02 P. M. 


Transfer Table, 3:30 P. M. 9—Applying the Frunt End Door Ring, 4:18 P. M. 
























K.C.S. Makes Class 3 RepairsWithin Eight Hours 


a 











Shows Possibilities of Modern Facilities, Co-operation and 
Separation of Repairs and Erecting 


IME records for making Class 3 locomotive repairs on been greatly augmented in recent years. Especially is this 
T the Kansas City Southern were broken on March 17, true at Pittsburg where extensive additions have been made 
1924, when locomotive No. 556 was given Class 3 in the way of buildings and machinery. To test the resources 
repairs in the shops at Pittsburg, Kans., in 7 hrs. 55 min. of the Pittsburg shop and to better the records of similar 
Locomotive No. 556 is a heavy 2-8-0 type, coal-burning projects recently carried out by the Southern Pacific and 
engine used in freight service and known as Class E-4. The Delaware & Hudson, the management decided to make Class 

















Officers and Supervisors Responsible for Giving This Locomotive Class Repairs in 7 Hr. 55 Min.—M. A. Hall, Superintendent of 
Machinery, at the Left 


























| locomotives of this class were built in 1913 and have the 3 repairs on a heavy locomotive in eight hours or in a shorter 
| following principal weights and dimensions: time if possible. 
| Weight ment, Meee... xdsadlnarcktneses 254,000 Ib. On January 7, the general plans were formulated by M. A. 
Wot Ott, Nended: ..0-.00nsnnevocenss> «>: SOaEE oe Hall, superintendent of machinery, in conference with J. W. 
| Whee! Se PRM BERENS TS Chandler, master mechanic; R. Skidmore, shop superinten- 
Cylind oie on well alah ae N RES. ge a dent; William Nelson, mechanical engineer, and C. Y. 
Tracts SS Ser eee 57 in Thomas, supervisor of apprentices. Three weeks previous 
Boiler wal diigseiccssieiietued ae to shopping the engine, Mr. Hall, through the foremen and 
Fitebo ‘and width, inside =.0..10..10.0515 108%, im. by 83% in, the shop-council, completed the program of procedure, and 
Foes anid diameter ...0++0+svs0eersenene a og the foremen were informed of their specific duties so as to 
Removel Lenetl [aon eee eee reduce the confusion incidental to a performance of this 
the at Pist BGMCOT « siaicipeing ainwisieseayriedieiesn barely eines ates oF et kind. 
er Tender Water sees eel seeeeeeeeeeeeeeaee 9.000 gal. Class 3 repairs includes parts of firebox sheets renewed, 
: ‘ OAL ..cccccee See ee ons 


or firebox patched; an entire set of new driving wheel tires, 


Sho; ilities at the division and shopping points have or an entire set of driving wheel tires returned; an entire set 
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of new boiler tubes applied, or an entire set of boiler tubes 
repieced and reset; all driving wheels removed and general 
renewals and repairs to the boiler, firebox, cylinders, steam 
pipes and chests, frames, running and motion gear, bearings, 
air brake and other special equipment, trimmings, draft gear, 
tenders, etc., and repainting. 

To expedite this work a number of duplicate engine parts 
were in readiness previous to March 17, such as retired driv- 
ing and engine truck wheels, driving boxes with new bear- 
ings, side and main rods with bushings, crossheads and 
pistons, link work (except trunnion bushings), brake rigging, 
etc. 

How the Work Was Done 


The locomotive was moved into the shop at 8.05 a.m. 
After stripping, the engine was picked up by the 250-ton 
crane and carried to another pit where the various repairs 
proceeded, such as welding a broken deck casting, rolling in 
219 tubes and 3 flues, changing the air cooling pipes from 
near the firebox to the front part of the engine, applying 
main and side rods, etc. In addition to the above mentioned 
work, two new piston heads were applied and new cylinder 
packing fitted, one piston rod was turned and one new piston 
rod applied, four new crosshead gibs were applied, two new 
crosshead pins turned, eight new valve rings were cut and 
spoited and eight new shoes and eight new wedges machined 
and fitted. 

The progress of the work on the locomotive while in the 
shop is shown in the following tabulation: 


Engine awaiting movement into shop .....cccseccccessececcsece 8:00 a.m, 
rE HE OTS) SEAMBEEY LBIND o <:0:0:0.0.0.4.0.6 6 00.00.050.6.0500 0080e008 8:03 a.m. 
Engine moved into Shop ....s.ccssescccsecsseecsscecesscecs 8:05 a.m. 
Cylinder heads and piston valve heads removed ..............4.. 8:15 a.m. 
as carnal ash uid Ve wee Ga kie eb ie 0080.4 Rie. 860b,e 8:16 a.m. 
a ere. acc cghe aa ead ca adns i00lctidameuncn 8:17 a.m. 
EE ICT TOT ree Rr re 8:20 a.m. 


Main rods taken down ........... 
SUMMING is see do.0 6.6 2b 0000 abd mdb 6s ¥6005' 8 
Diving ‘brake rigging taken dow! ooo cicccs crcccccsscsccccece 8 
Pistons taken out of cylinders and crossheads taken down........ 8 
se oS gic, 0e sg Gel Ak GINais aun w ain ae 8 aaa 8: 
os, 0d on age cain hades hee oes < Wie dsieeanaainm 8:45 a.m. 
Ga Wieie 90.9001 CMe ECAR a Rw ee Se.0.66 sl eae 8 
NN EEE OCT CCR EE ! 8 

Engine swung in crane ready to move to adjoining pit 8 
EEE NURI oo. a:o.5;d:0 nia: 6:4,0,0'0:4.0.0.050 610 50's 416.0/0-4.0,6100:8 O08 
Engine moved to other pit 
RIMMER IOI 656s ores 0.0 6's owe v 0000680 6.000 
RARER 04.0 6.010.0.6.0.00 6.0.0 0.60 000! - 
NS SEVERE Pee RCT TOUTE TE eC TET 
ES EEE ee ere ee re Pe er ee ae 
BE NE SP eee CE ee ee 
Wheeling, started at .........+.00. 

eo SE Seer re ee reer ee ee re err 





Driving and engine truck wheels under engine.............00.- 11:00 a.m, 
ES EEE ORAL tr aE EEE Te eT eT 11:05 a.m. 
ree a ah a Binoy 08 0056 esd: AG aE ode: 8 wide ele o. 4 5a 11:45 a.m. 
ar aia cb sig a ba id ane O50. BA601016 46.010 WDA NOR A 11:46 a.m, 
Trucks placed under tender ..... en Peer ee ere a 11:47 a.m 
I AN I a ogy a laveeib 6 sbib 6/6010 4458 0.46 4 kw SO 2:00 p.m 


Engine trammed and changes made 3 
eS ae 3 
Main and side rods applied 3 
Nozzle stand applied .......... , 3 
Wee ONEEOEE “OEE MD onc cc ec ccs 0s 4 
Cooling pipes applied ........ Rites cte a Gre GSEs aint RNa, 60S ane faves 4:05 , 
Throttle box and dome cap applied ........ 4:15 p.m. 
4 
4 
4 
4 
4 


Front end door ring applied 

PORE CRE GlOSEE o.ooc cc cscccces 
Valve setting completed ......... 
Engine pulled out of shop ...... 
MONEE COMNECIET ..cccccccccccns 


:55 p.m. 


The engine was broken in very satisfactorily the follow- 
ing day, March 18, and went into regular service at 3.55 
a. m., March 19, when it departed from Pittsburg for Kansas 
City, hauling a full tonnage train. 

There have been no hot boxes on the engine or tender, nor 
hot side or main rod bearings and no failures due to steaming 
have been reported. 

With the unreserved co-operation of the mechanics, ap- 
prentices, helpers and laborers, who bent all efforts towards 
the completion of the project, the work progressed smoothly 
and was completed without serious difficulty. Everyone con- 
cerned had deep interest in the work and this interest and 
loyalty has caused the management to look towards a future 
proposition of making Class 1 repairs on a Consolidation 
or Pacific type locomotive in six days. 
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Valve and Valve Gear Repairs” 


By J. H. Armstrong 


Assistant General Foreman, Atchison, Topeka & Santa Fe, 
Topeka, Kans. 


AF TER all valve gear parts are removed from the engine 

at Topeka shops, they are placed in a crate, sent to 
the lye vat and thoroughly cleaned, then being delivered 
to the motion gang where all parts of the valve gear, side and 
main rods, crossheads and guides are repaired. 

The foreman in charge and a mechanic inspect all parts 
for defects and worn places, and all parts are checked up 
for proper blue print lengths. If any parts are found to be 
incorrect, we send them to the blacksmith shop and they are 
altered in accordance with the blue prints. 

Worn places on the valve gear parts are electric welded 
and faced with a jig we have for that purpose which makes 
the faces square with the pin holes. We then rosebit al] 
holes, fit new brass bushings and straight ream the brass 
bushings to the standard sizes for the pins. 

If we find any of the flaws with too much lateral, we close 
the jaws to suit. All new motion pins are turned, drilled 
for dowels, threaded and sent to the blacksmith shop for 
case hardening. ‘The links also are hardened, after which 
they are ground to a templet with the proper radius. Link 
blocks are ground on the radius face and pin. holes. 

Eccentric cranks and blades, eccentrics and straps are re- 
paired in a similar manner. All main axles on Stephenson 
valve gears are laid out to a templet and all eccentrics keyed 
on before wheeling in the engine. If new axles are applied, the 
keyways are milled for the eccentrics with a milling machine. 

All valve bushings are inspected to see if they are round, 
with ports spaced according to blue print: They are checked 
for size. If found out of round, we true up with a boring 
bar and renew when worn 3/16 in. larger than the original 
size. 

All valve chamber bushings which must be renewed are 
chipped out with air hammers, our experience showing this 
to be the best method so far developed. Before applying 
new valve bushings we caliper all the valve chamber ribs to 
see if they are round and of the same size. If they are not 
we bore the valve chambers before the bushings are fitted. 
All valve chamber and cylinder bushings are pulled in the 
cylinder with a hydraulic bushing inserter, the time required 
being about 30 minutes a bushing. 

The gang foreman on the erecting floor applies all rocker 
boxes, tumbling shafts, links, valve gear parts and valves, 
also power reverse gears or reverse levers and quadrants. 
Valves are set by one mechanic, one apprentice and a helper. 
We have an air-driven machine to roll the wheels in the for- 
ward or back motions in order to square and set all valves 
to the prints on different class engines. 

If we find an engine carrying 4% in. lead and 5 in. valve 
travel and the print calls for 3/16 in. lead and 53% in. valve 
travel, we make the proper changes to set the valve according 
to blue print instructions. 

Piston valves are stripped complete and each part stet- 
cilled. The stems are calipered for the scrapping limit. The 
bullrings, spiders and bodies are sent to the sand blast to have 
the carbon removed. After returning from the sand blast, 
the bodies are calipered for length and also to see if they 
are parallel. If not, they are welded and faced square and 
for length on the boring mill. The spiders are sent to 4 
lathe and the ring seats faced square. The valve stems are 
trued, threads on the end rechased and dowel pins and cotter 
key holes redrilled. The valve stem keys are fitted to the 
crossheads or valve rods. 

As soon as the valve bushings are bored, they are calipered 





*From a paper presented before the 1923 -convention of the International 
Railway General Foremen’s Association. 
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and the bullrings are turned to fit the bushings, old bullrings 
being used wherever possible. After the bullrings are turned, 
the rings are fitted to the cylinder. One ring is fitted to each 
bushing and the remainder are fitted to a bushing tub at the 
bench. After the rings are fitted to the cylinder, the valve is 
assembled. 

The rings are fitted to grooves in the bullring to see if they 
have the proper amount of lateral. Then the small bull- 
ring keys are fitted to the spider and the bullring. The 
sider rings and bullrings of the front end of the valve are 
laid on two small blocks on the floor and the body is placed 
n to} [he same process is followed for the back spider 
ullring and rings as previously stated and then they are 
placed on top of the body. The stem is dropped through the 
spiders and body and driven in place with a light sledge. A 


istle nut is screwed on the end of the stem and the valve is 
n the floor and the nut tightened with a wrench. 
The valve is checked for length inside and outside of the 


[mission and exhaust opening, lateral of rings 
juareness of the valve. If found correct it is ready 
’ | to the valve chamber. ' 


Saving Operations in Finishing 
Crank Pins 


A METHOD of machining crank pins, described in the 

\pril issue of the Norfolk & Western Magazine, has 
een developed by U. V. Garred, efficiency engineer, and 
F, H. Wicks, gang leader in the machine shop, which requires 
ut one setting of the pins on the drill press and one setting in 














The Use the Counterboring Tool Shown Here, is Followed by the 
Tapping Operation 

ihe lathe | by which has been effected a saving of 35 min. 

m the time required for completely finishing a crank pin. 

aap s method was developed, the pin was first set up 

the ¢ 


press and the hole drilled in the center for the 
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collar bolt. The pin was then set up in a lathe and the 
outside turned to size and polished. A steady rest was then 
used to support the pin while the counterbore for the collar 





—— 











The Chuck Open, Ready to Receive the Crank Pin 


was finished, after which the bolt hole was tapped out. In 
many instances it was found that the steady rest had scored 
the surface of the pin so that repolishing was necessary. 














Special Drill Press Chuck for Holding Crank Pins While Drilling 
and Counterboring for the Collar Fit 


By the use of a special chuck on the drill press the pin 
is now quickly set up for the drilling operation. When this 
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is completed, a special counterboring tool is placed in the 
drill spindle and the collar recess refinished in one operation. 
The tap is then placed in the drill spindle and the bolt hole 
tapped, after which the pin is removed to the lathe, where 
the outside turning operations are completed and the sur- 
face polished with one setting. The pin is then ready for 
application. No trouble has been experienced from chatter- 
ing in performing the counterboring operation on the drill 
press. 


Chuck for Guides, Shoes and Wedges 
and Crosshead Gibs 


a most shops shoes and wedges are machined inside and 
outside by two planers. One planer is used to machine the 
outside of the shoe and wedge by clamping them to the bed 
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Fig. 1—Sketch of Improved Chuck for Guides, Crosshead Gibs, and 
Shoes and Wedges 


with bolts and machining only one side at a time. Another 
planer is then used for machining them on the inside, by 
means of a chuck. This makes it necessary to set up the 
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shoes and wedges three different times before the job js 
completed. 

Either of the two chucks shown in the sketches will hold 
an entire planer platen full of shoes and wedges so that 
they may be machined complete inside and outside in one 
setting. By using both heads and double tool posts on each 
head, a set of shoes and wedges can be machined as quickly 


pAny Length or Width 


D a 14 Draw Bolt-” OD = 

































































C Bolts to Platen \.. Bolts to Platen 
wane ee 
> a va meee / Knurled oth Sides 
oo ——y a rT Bie 
’ cA = 
ilk i By : | 
—4, x1-© | Se! 
| Ip iB, rey ~ 
1 t4 tod | 
) Sb 
| one 
Sameer ees aa 


Fig. 2—This Chuck is Simple in Construction and Can Be Easily 
Adjusted 


as a set can be machined on the outside by the common 
method. 

The chuck, Fig 1, consists of a cast iron base provided 
with annular grooves, which is bolted to the platens. A guide 
or crosshead gib is clamped in position by a jaw equipped 
with lugs, as shown in the sketch, which fit into the grooves 
of the base. A 14-in. bolt, threaded at both ends and made 
sufficiently long to hold an entire row, is used to tighten the 
jaws against the work. 

Both chucks hold the work in a similar manner but the 
chuck shown in Fig. 1 is somewhat handier for an operator 
because the bolts C, used on the chuck shown in Fig. 2, must 
be loosened at each setting in order to have the standards D 
set along the platen to suit the length of the work. Either 
of these chucks is an improvement over the old method and 
they will hold any job, such as guides, shoes and wedges, 
crosshead gibs and similar work, in a satisfactory manner. 
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Modern Rectangular Type Enginehouse of the New York, New Haven & Hartford at Boston (Southampton Street), Mass. 
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A Complete Series 


HE Yale & Towne Manufacturing Company, Stamford, 
Conn., is manufacturing five new types of industrial 
trucks, known as the K-20 to K-24, inclusive. This 
nst 1 complete series of trucks, each of which is 
ned to fill a definite place in the scheme of material 
ndling around a railroad shop. 

| nodel is designed to meet the general require- 

















Model, K-20, High Platform General Utility Truck 





ments of j 


“ils of intraplant movement. It will handle miscellaneous 
ills Ol material which may be placed on the platform by 























and, hoist, or overhead crane service. The auxiliary equip- 
reese 

lg etme 

| ae 

eee 

K-23 Is seneral Utility Truck Built for Heavy Duty 

nec tor it includes a gravity dump body for hand- 
es OS rial and an electrically operated swinging 

“il Crane 


has large wheels and full spring suspension 
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of Industrial Trucks 


which permits of operation over rough surfaces. The con- 
trolling mechanism is especially constructed to facilitate 
handling in narrow aisles and congested places. All parts 
are easily accessible and are grouped in self-contained major 
units. The truck has a rated carrying capacity of 4,000 lb. 
and can be turned in a radius of 91 in. The wheel base is 
58 in. and the overall length is 102'4 in., with an overall 
width of 84 in. 

The model K-21 truck is similar in form to the K-20, but 
is equipped with a wider platform. 

Model K-22 is a self-loading transportation unit in which 

















The Elevating Platform Truck, Model 
Transportation Unit 


K-22, Is a Self-Loading 


are combined the advantages of high and low lifting. It 
may be used to lift loaded skids from the floor, transport them 
to a given place and raise them to a higher level in order to 
facilitate stacking or tiering in a storeroom or freight car. 
This model has a low center of gravity and the longitudinal 
frame members are made of pressed steel, which permits it to 
carry a 4,000-lb. load. The lifting and lowering mechanism 
is of the triple, spur-geared reduction type, electrically driven. 
It is equipped for electric braking and has a mechanical aux- 
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iliary lowering-speed control with automatic upper and lower 
limit stops. 

The Model K-22 truck has a wheel base of 55 in. and the 
overall height is 105 in. It can be turned in a radius of 
84 in. and will travel at a speed of 6%4 miles an hour on a 
level concrete roadway, with a load of 4,000 Ib. 

The Model K-23 is a general utility truck and is designed 
with a low platform to reduce heavy lifting toa minimum. It 
is built for heavy duty and for operation where the road sur- 
face is in average good condition. Its overall length is 110% 
in. with a wheel base of 5514 in. and can be turned in a 
radius of 89 in. 

This company has also placed on the market a three-wheel 
truck known as K-24. Its platform area of 15 ft. is 70 per 
cent of that of the Model K-20 truck. It is capable of pass- 
ing through a 3-ft. doorway, and may be carried on a 7-ft. 
elevator. This machine has a low center of gravity which is 
designed to prevent bucking, overturning against stalling 
loads, or tipping over sidewise while rounding a corner. The 
frame is made of heavy pressed steel and contains the battery 
compartment, bumpers and deck, which makes a solid and 
rugged one-piece structure. It is suspended on helical springs 
over each wheel. ‘The seat is further protected by an addi- 
tional spring of the swivel type, which enables the operator 
to get on or off the machine with greater facility and to look 
or reach back to the coupling point. The clear deck gives 
him unobstructed vision of the drawbar, which is essential for 
safe fast operation. 

With the exception of the Model K-24, the various parts 
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of these trucks are interchangeable with each other, Th, 


five trucks are equipped with spur-geared unit power axles 
—— 


a 

















Model K-24 Is a Combined Tractor and Truck for Operation in 
Congested Spaces 


which are identical and interchangeable with all of the trucks 
of the K series. Heat-treated alloy steel and ball bearings 
are used throughout. 


A Horizontal Eccentric Bending and Straightening Machine 


NEW bending machine designed to handle bars, flats, 
beams, channels and work of a similar nature in rail- 
road car shops, has been brought out by Henry Pels 
& Company, Inc., New York. The design is such that 
either small or large sections can be bent or straightened. 
The bending blocks may be moved forward or backward on 
an arc so that as the blocks approach the ram head their 
center distance is shortened in order to accommodate smaller 

















Machine for Bending or Straightening Heavy Channels 


sections and shorter radius curves. As the blocks recede 
from the ram head, their center distance is increased to 
accommodate larger sections and longer radius curves. 

With this arrangement it is unnecessary to make a special 
adjustment of the bending blocks to suit the size of each 
section to be bent. The arc lines of travel of the bending 
blocks have been determined from the moment of resistance 
of various sections as well as from results of actual tests. 
It has been found that for practical reasons a beam cannot 


be bent with blocks as close together as would theoretically 


be permissible, and that the conditions are also materially 
different when bending the same beams flatwise and edgewise. 
It has also been found that in determining whether a bem 
can be bent on a machine, it is not so much the weight of 
the section that should be considered as its shape moment of 
resistance. For bending rails or similar heavy sections, it is 
recommended that blocks be used between the ram head 
and the section itself. 

The construction of this bending machine embodies tle 
same features as the other lines of punching and shearing 
machinery manufactured by this company. It is constructed 
with heavy steel plate frames of special analysis and high 
tensile strength and the design provides a high factor oi 
safety. The gears are made of steel with machine cut tell 
all pinions and shafts are forgings. The bearings are 0! 
liberal dimensions and are provided with phosphor-brom 
bushings. The main shaft bearings are equipped with mg 
oilers. 

The table is especially wide and substantial to insure ei 
of handling. In addition, it has a horizontal roll on each st 
to facilitate pushing the bars across the table. 

The bending blocks can be adjusted independently ¢ 
each other by means of a hand wheel and screw which mov 
them in the arc groove, as shown in the illustration. Whe 
a beam is placed in the machine, the blocks are adjuste 
toward the ram head until the head, in its travel, starts the 
bending. The blocks are then given further adjustmel 
until the desired curve is obtained and when this adjustme 
has been completed, the length of section to be bent cat then 
be fed through the machine as far as necessary. As ™ 
blocks advance around the arc toward the ram head, t 
center distance between them decreases. Thus any dang 
of overloading the machine is eliminated as the beam - 
lost part of its resistance against bending as soon as the “ 
slight bend has been made. These machines are said to 
rapid in operation and to have small power consumpt™ 
The space required is comparatively small. 
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Washburn Side Frame 


arch bar truck frames of a unique design. The 


T © Baltimore & Ohio is using something over. 40,- 
QOO 


first 


of these frames were applied to the new equip- 


ment ordered in 1922, and they are now in service on box and 
gondola cars of 80,000 Ib., 110,000 lb. and 140,000 lb. ca- 


pacity. 


simned by 


he side frames of the trucks referred to were de- 


Edwin C. Washburn, assistant to the president 


of the Baltimore & Ohio. 
The object aimed at in this design is to-use as large a 
quantity of rolled material as possible and to take advantage 


of the me 


rits of the arch bar type while eliminating its un- 
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for Arch Bar Trucks 


mensions. In the 70-ton truck frame two 1%%-in. pins are 
used on either side to connect the upper arch bar to the cen- 
ter casting. 

A modified design is shown in Fig. 3. In this form the 
head castings are omitted and the ends of the arch bars are 
of the regular M.C.B. design and take the regular journal 
box and bolts. A third design is shown in Fig. 4. In this 
case the journal box and head casting are integral, the box 
being attached by a pin and cast steel filler at the top, the 
same as in Fig. 1. In both of these designs the center cast- 
ing is riveted to the lower arch tie bars by means of 1-in. 
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Fig. 1—55-Ton Washburn Truck Used on the Baltimore & Ohio 
desirable features. Rolled bars are low in cost and are of rivets, but as these rivet holes are some distance from the 
definitely known strength. But inasmuch as nearly a third easy bend, the bars are not unduly weakened. 
{the arch bar material in the old M.C.B. design was re- The Washburn side frames have the usual top and lower 
moved to allow the introduction of the column bolts and, arch bars and a tie bar. The lower, or tension member has 
furthermore, as these holes were drilled near the bends of its end turned up and the upper bar is carried to this projec- 
the bars, the frame was not as strong as the weight of ma- tion. To assemble the frame the bars are first passed through 
terial would warrant. In the Washburn design these points the center column casting, and the two recessed head cast- 
of weakness have been corrected. ings, shown in Fig. 1, which fit over the journal boxes, or 
_A drawing and a photograph of 55-ton B. & O. truck the special journal boxes shown in Fig. 4 are slipped over 
irame, as manufactured by the Standard Steel Car Company, the ends of the arch bars. Rolled steel pins are driven 
Butler, Pa., are shown in Fig. 1 and Fig. 2. The other two through the arch bars and the heads of the columns and 
sizes are similar in construction, although differing in di- usually also through the bars and head castings. The as- 
Pee 
fons 








Fig. 2—Washburn Side Frame for Baltimore & Ohio 55-Ton Cars 
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sembling of the frames is done on jigs, thereby assuring ac- 
curate measurements and uniform wheel centers. Chills, or 
other material are used to stop up the openings, and cast steel 
or other suitable material is then poured into the upper 
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In the event of breakage of a head casting or a 
journal box, the defective part may be burned off 
piece substituted, a new pin being driven in and tie retain- 
ing metal poured into the cavities. 
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Fig. 3—W 


openings in the center column casting and in the recessed 
end castings. In most of the trucks cast metal has also been 
used to unite the center column and the lower bars. This 
gives a solid integral construction. It is not necessary that 
the filler material be fused to the bars as it forms simply 
a compression filler block which is cast in to hold the parts 


ashburn Truck Side Frame with M. C. B. Arch Bar Ends for 55-Ton Cars 


These truck frames have shown very satisfactory results 
on the road as well as under drop and static tests, and when 
tested to destruction do not break, but bend. Should they 
become distorted by a wreck or derailment, they would still 
have sufficient strength to carry a load to the terminal. 

A few of the earlier frames made did not have the bars 
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Fig. 4—Washburn Truck Side Frame 


in position. Referring to the illustrations, it will be observed 
that the lower arch bar and also the tie bar are free from 
sharp bends. Where they pass under and leave the center 
column casting, the curves are of particularly large radius 
and the bars are not weakened by rivet holes. The construc- 
tion is thus more reliable than the old M.C.B. design. 


of Journal Box Type for 55-Ton Cars 


pinned to the column: heads and as a result continued usage 


or wrecks had a tendency to spread the columns. As now 

made, the bars are pinned to the columns before the inter- 

locking filler metal is poured in. te 
Ny 


The sale of these frames is now being hand! " 
Duquesne Railway Supply Company, Pittsburgh, ' 
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lied to an Indiana Harbor Belt locomotive. 
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UMATIC flange oiler for lubricating locomotive 
vheel flanges has been developed by the Hoofer 


facturing Company, Chicago, and is shown in 
By 
s device measured amounts of oil are fed to the 
aces of the flanges by air pressure, at regular 
The oil is not sprayed on the flanges, 
ally released from the oil shoes by an extremely 
t of air, vented through the oil pipes. This air 
ventive against stoppage in the oil shoes and 


r\ als. 








Harbor Belt Locomotive Equipped with the Hoofer 
Flange Oiler 


assume positive delivery of oil to the wheel 
proper intervals. 
re for the operation of the oiler is obtained 
from the cab of the locomotive, where the 
ratively free from condensation. A _ ratchet- 
| valve is installed in this line at a point 
| lever may be connected to receive a recipro- 
irom the radius bar or valve stem of the loco- 
ontrol valve is so designed that it opens and 
ressure supply to the lubricator once in every 
s of the driving wheels, and at these intervals 
forces the discharge pistons downward into 
oil cylinders at the bottom of the lubricator, 
sured amount of oil to flow from the lubri- 
same time a vent of air flows through the 
is and carries oil through the oil pipes and 
the flanges. When the air pressure is again 
t control valve, the piston springs, convoluted 
rge pistons, return them to their initial posi- 
y to their next lubricating operation. The 
ischarged at each interval may be regulated 
eparately. The oil cylinders, located at the 


1 
tro 


bricator, are provided in various depths and 
le so that one of the proper capacity may 

r another when required. 

oO 


g system does not depend on any care or 
There are no 


) 


part of the engine crew. 
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A Pneumatic Flange Oiler for Locomotives 








valves to be manipulated either before or after the trip. The 
device is designed to be fool-proof. It functions only when 
the locomotive is in service, and stops when the locomotive 
is at rest. The pneumatic venting feature provides a circula- 
tion of warm air through the oil pipes and oil shoes which 
tends to raise the temperature of the oil and to allow the 
device to be used successfully in cold weather as well as in 
summer. 

Proper distribution of oil is essential to successful flange 
lubrication, and the oil shoes shown in Fig. 2 have ‘been 
especially designed for this purpose. The outlet passage 
for the oil is constantly maintained in contact with the 
side of the flange which wears against the rail, and thus the 
oil is supplied in a thin film on the part of the flange where 
it is most needed. The cast oil shoes, made of a special 
erade of white iron, are said to wear from 50,000 to 75,000 
miles without renewal. The oil shoes are secured to their 
hangers by a tapered key, which may be easily removed when 
it becomes necessary to renew them. Hanger springs are 
designed to hold the shoes against the wheel flanges in a 
well balanced position at all times. 


An important feature developed in the oil shoe rigging 














Fig. 2—Oil Shoes May Be Applied in Either of the Positions In- 
dicated; A Section Through the Lubricator 


permits of applying the shoes to the wheel flanges in either 
an incline or decline position as shown in Fig. 2. The pneu- 
matic venting method of feeding the oil through the oil 
shoes is said to convey oil successfully to the flanges in 
either position of the shoe. The parts comprising the oil 
shoe rigging are designed so that they may be assembled in 
various combinations to accommodate the various ways in 
which they are required to be attached to the frames of loco- 
motives of various types, or to car trucks and electric power. 

The Hoofer pneumatic flange oiler has been applied suc- 
cessfully to locomotives operating under severe conditions of. 
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flange wear, such as a long rigid wheel base and sharp road 
curves. Fig. 1 shows one of these lubricators applied to an 
Indiana Harbor Belt locomotive, 50 of which are equipped 


Universal Grinding Machine 


UNIVERSAL grinding machine of the constant speed 

drive type, known as the No. 2-1, is being manufac- 

tured by the Brown & Sharpe Manufacturing Com- 

pany, Providence, R. I. It possesses all the advantages of a 

constant speed, self-contained drive and has a number of 

productive features built into its design, such as an inde- 

pendent automatic cross feed, quick traverse of the wheel 

slide, and an all-geared change speed and feed mechanism, 
which is a new feature of this line of machines. 

The table and work is controlled by the hand lever shown 























Rear View Showing the Self-contained Drive and Belting 
Arrangement 


slightly to the left of the center of the illustration. The same 
lever also actuates the brake for stopping the table. The 
various other controls are placed conveniently at the right 
and left of the operator that he may have entire control of 
the operation of the machine without having to change his 
position. 

The constant speed, self-contained drive consists of a single 
pulley 814 in. in diameter that carries a 41%4-in. belt and is 
protected by a heavy belt guard. The driving shaft runs 
on ball bearings at a constant speed of 900 r.p.m. This 
arrangement dispenses with considerable shafting and belts, 
and also renders the machine adaptable for motor drive. At 
the rear of the machine on the main driving shaft is a wheel 
driving pulley, the face of which is made exceptionally wide 
to permit the travel of a belt, that compensates for the varying 
position of the wheel slide. The grinding wheel spindle 
is driven from this pulley by a belt running over horizontal 
idlers, mounted on roller bearings carried in a swinging 
frame, and vertical idlers mounted on the wheel stand. The 
swinging frame automatically provides for keeping an even 
tension on the belt, regardless of the position of the wheel 
spindle. An adjustment is also provided to take care of the 
stretch of the belt and split pulleys of different diameters 
used to obtain the various wheel speeds. 

Contained within the base is an oil pump and tank which 
furnishes a constant supply of lubricant by means of pipes 
running directly to the various mechanisms. This system 
subjects the operating mechanisms to a constant deluge of 
oil, which, after passing over the various bearings, is returned 
to the tank. Bearings that are not automatically lubricated 
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with this device. A test installation was also mad> on 20 
locomotives of the Chicago Junction Railroad which !:1s now 
adopted the Hoofer oiler as standard for all locomotives. 


with Constant Speed Drive 


are provided with sight feed oilers or grease cups. The oil is 
automatically shut off when the table operating mechanism js 
stopped. 

The wheel spindle is made of alloy steel. It runs in bear- 
ings that are hardened, ground and lapped, with self-alining 
bronze boxes provided with a means of compensation for 
wear. It takes a wheel with a maximum diameter of 14 in, 
¥% in. to 1% in. thick, which is easily removed and amply 
guarded. 

The wheel slide may be swiveled and the angle of setting 
measured by graduations on the base. In addition, the wheel 
platen may be swung to a maximum angle of 10 deg. This 
feature enables the operator to grind two different tapers 
at one setting. 

The hand cross feed and quick traverse is operated by a 
hand wheel located on the front of the machine. This hand 
wheel has two positions, one engaging the hand cross feed, 
and the other disengaging the hand cross feed and engag- 
ing the quick traverse. The automatic cross feed has a range 
of feeds from .00025 in. to .004 in. upon each reversal of 
the table. It is easily operated and can be set automatically 
to throw the feed out of operation as soon as the work has 
been reduced to the desired diameter. The wheel is fed to 
the work while the table is stationary by means of the inde- 
pendent automatic cross feed. At such times the table can 
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BROWN & SHARPE 





Universal Grinder Equipped With an Ali-geared Change Speed 
and Feed Mechanism 


be securely held from traversing by a safety lock which 
prevents the engagement of the longitudinal feed. 
The table travels automatically on ways that are wel 
proportioned to give large bearing surfaces. It turns 0? 
central pivot bracket and can be set at an angle with r 
ways, which are protected by metal covers. il is eve 
distributed as the table reciprocates by means of rolls tu™ 
ing in oil wells. 
The table adjustment is indicated by a scale reading ! 
8 deg., 314 in. taper per foot and 30 per cent. Clamps - 


provided to secure it at both ends and hold it rigid. tad 
The speed of the wheel, the speed of the work and the ve 
of the table are entirely independent. Four chang~s o! © 


speed are furnished, ranging from 1,500 to 2 400 7 PS 
There are also 12 indicated changes of work speed 0 - 
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12 indicated changes of table feed that can 
o two series, a slow series of 6 in. to 24 in. 
da fast series of 33 in. to 128 in. per minute. 

in work speed and table feed are readily 
ugh the medium of two rotating levers con- 
ed on the front of the machine. A dial beside 
licates the speed or feed in operation. 
in be stopped at any time during its travel by 
ver located back of the table hand wheel. The 
nism permits the work to be ground close to a 
the table hand wheel is automatically discon- 


the power feed is in operation. 


ck work drive plate is driven from the main 
it the rear of the machine, through the clutch 
es to the transposing gears at the front. These 
irs, which provide the fast and slow series of 
1it the power to a splined shaft, upon which is 


splined sleeve contained within a bevel gear. 
‘ar meshes with another that is mounted upon a 
ed within the central pivot of the swivel table. 
insmitted through the bevel gears to a shaft 
hin the swivel table and then through two spur 


nd of the table, one of which is mounted on the 
ase shaft of the headstock. The drive from 
shaft is through a series of bevel gears to a 
ntained within the headstock, from which the 


») the work driving plate is made by means of a 


istock swivels on a graduated base. It slides on 
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ways and'can be clamped at two points. The head spindle is 
2 in. in diameter and is hardened, ground and lapped. The 
front end is threaded for 4%4 R.H., U-S.S. thread, and the 
spindle is also provided with a No. 9 taper hole. It can be 
locked for grinding on dead centers. The phosphor bronze 
boxes with means of compensation for wear are protected by 
metal covers. 

The footstock also slides on ways and can be clamped at 
two points. A holder for a carbon point is attached to it and 
the wheel can. be conveniently trued without removing the 
work from the centers. 

A tank cast in the bed of the machine holds an abundant 
supply of water. The pump is simple in construction and 
needs no priming or packing. 

The equipment included with the machine consists of a 
No. 34 internal grinding fixture, an 8-in. four-jawed in- 
dependent chuck, ‘“‘face plate,” face chuck, two universal 
back rests, four adjustable bronze shoes, a center rest, two 
grinding wheels, one offset 12 in. in diameter, and one offset 
14 in. in diameter, a set of dogs, a set of telescopic water 
guards and a full complement of wrenches. Overhead works 
are also included, consisting of one pair of tight and loose 
pulleys, 18 in. in diameter, for a 5 in. belt, and a speed of 
425 r.p.m. 

The machine weighs 6,950 lb. and requires floor space of 
425% in. at right angles to the wheel spindle and 142 in. 
parallel with the spindle. It can hold work 14 in. in diameter 
by 36 in. in length and swings 12% in. over the water 
guards. 


A Wood Worker With Five Separate Tools 


ent Machine Company, Leetonia, Ohio, has 
ned its universal wood working machine. The 
le is now entirely separate from the shaper and 
so placed so as to be operated independently. 
an be raised and lowered to allow for cutting 
us thicknesses of material, and may be tilted 
45 deg. by means of a hand wheel and worm 
evice. A scale and pointer are provided to 
legree of angle. ‘These features make the 
onvenient for all practical purposes as inde- 
ines, because it is possible to do five different 
on the machine at one time. 
consists of five separate units, a band saw, 
v table with tilting top, a shaper and a borer. 
with an individual means for starting and 
unit independently, so that all five machines 
t one time. Each of five operators may have 
| of his machine and is free from any inter- 
one of the other operators. 
her belts are furnished with the machine for 
parate unit. The belts are so located within 
iat they are entirely out of the way. The 
pping of each part of the machine, with the 
shaper, is accomplished by means of a belt- 
’ operated by a lever. The tightening pul- 
ible, so that the belts may always be used 
tension. The belts do not run unless the 
operation. The shaper is started, stopped 
‘leans of friction cones controlled by a foot 
‘ich may be securely locked in any position. 
ments are gibbed for the purpose of taking 


single cored-out casting, reinforced with 
ts flat on the floor, thus giving substantial 
veral units that compose the machine are 
iron, cored-out, hollow pedestals that are 
* on machined surfices. This method of 






consolidating the pedestals with the base gives to the machine 
the rigidity and sturdiness of hollow construction, without 
being cumbersome in appearance, and insures a steady run- 
ning machine that is practically free from vibration. 














This Machine Is Equipped with a Band Saw, Jointer, Circular 
Saw, Shaper and Borer 


One of the new features of the machine is that no special 
motor base is required. The regular base is so designed that 
any standard motor may be easily attached. 








LOCOMOTIVE crank pin grinding and quartering 
machine of the double headed type has recently been 
developed by the Churchill Machine Tool Company, 
Manchester, England. The machine is designed 


Ltd., 


specifically to deal with right hand lead crank pins. _ It con- 
sists of a main base plate which carries two supports for the 








The Single End Machine 


axle and two grinding heads, located one at each end of the 
base plate. These heads are operated from the same side of 
the machine and provision has been made for either an 
electric motor or overhead countershaft drive, arranged in- 
dependently for each head. They are carried on slides ma- 
chined at 90 deg. and are adjustable on the angular slides 
by means of fixed dead stops, so that the machine can grind 
crank pins of an effective throw from 11 in. to 15 in. The 
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Crank Pin Grinding and Quartering Machine 


operation when drilling or boring. The grinding 
detachable and various sizes may be used. 

In addition to the traversing motion for the PUrpose ¢f 
moving the grinding wheel along the pin, the machine is gly 
provided with a range of boring feeds so that the machiy 
may be fitted with tools for the purpose of drilling and hy. 
ing holes in a new driving wheel; or in case there js more 
metal to be removed than would be advisable by the grinding 
process, it may be fitted with cutting tools for the purpose ¢ 
turning the pin. 

The slide that carries the grinding or boring snouts j 
arranged so that it can be brought to a position which coip. 
cides exactly with the center of the main spindle. A de 
stop is provided for this purpose. The tool slide is also py. 
vided with a special quick adjustment to the center positiy 
The total amount of this cross adjustment from maximum ty 
zero is 514 in. 

The traverse feeds of the grinding heads, as well ; 
rotary motion of the main spindle, are obtained seli 
contained gear box, which is provided with three boring 
feeds, three grinding head traverse speeds, and three spindle 
speeds. 


Snouts are 





All the control levers are arranged in a conveniett 
location for the operator. 

The axle is supported on the journal bearing, as show 
in the illustration. The V-blocks are adjustable vertically 
in the axle supports. The axle can be accurately located for 
the center height by means of a centering bar carried on each 
grinding head. Provision is also made for fine adjustment 
when grinding crank pins and for locking the driving whee 
after its proper position has once been determined. 

This machine is also built with a single end, the consttu- 
tion of which is in all respects similar to the double-ended 


machine, with the exception that the left-hand head is 10 





This Machine !s Designed Specifically to Handle Right Hand Lead Crank Pins 


fixed dead stops are arranged in .1-in. steps to cover the 
above range. 

The driving mechanism of the grinding heads is mounted 
on a base bolted securely to the base plate. The heads have 
an automatic traverse of 24 in. on the slides. This length 
of travel is suitable for the grinding of pins up to 15 in. and 
also the grinding of parallel crank pin holes through the 
driving wheel. The main spindles are 6 in. in diameter at 
the main bearing. The cross adjustment mechanism of the 
grinding snout for the planetary motion is of rigid construc- 
tion and provides an accurate and positive feed. A ball 
thrust is provided at the main spindle to facilitate ease of 


used. A tail stock is fitted to the machine instead, which b 
provided with centering bars to locate the centers 0! ener 
and crank pin. The approximate net weight of the machint 
complete is 12% tons. 


In Orper to help the attendant of a punching machine goer 
the work under the tool properly, a neat dodge has been wy 
by the Pressed Steel Car Company. A small hole 1s drille bh 
the center of the punch, and an electric light is arranged ne 
punchholder above. A spot of light is projected on to the we 
which is manoeuvred until the spot coincides with the ce 
punch dot of the marker-out. 
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An Attachment for Holding Journal Box Cellars 


roved journal box attachment and lubrication 
is shown in the drawing. This device is adap- 
to various types of engines and trailer truck 
| as driving boxes. 


is applied to an engine truck box. The cellar is supported 
by two slides on the inside of the box, one on each pedestal 
leg, which extend from the front to 1 1/16 in. to the rear. 
These slides may be cast in the form of a groove when the 
box is made, as show in the drawing, or they may be made 
by welding bent wrought steel plates to the sides so that the 
projecting leg will carry the cellar. The retaining attachment 
is made from a piece of 15%-in. by %-in. steel. It operates 
like a hinge and has one end bent to take the hinge pin. The 
other end is secured by a pin which fits into ‘a bracket on 
the opposite side of the box and is prevented from falling out 
by a split key. 

The cellar recommended by the inventors is made from a 
piece of 1/16-in. sheet brass and has tapered side extensions 
to engage with the grooves in the box. The drawing shows a 
cast-iron cellar, but various kinds of cellars may be used to 
suit the railroad company’s standard practice. 

This device, known as the E-C journal box attachment 
and on which patents are pending, was designed by F. H. 
Einwaechter and F. A. Cardegna, Baltimore, Md. The 
purpose of the improved fastening is to prevent loss of the 
cellar. The sheet steel cellar recommended by the inventors 
is considerably cheaper to make and insures a longer life 
than the cast steel, cast iron or malleable cellars generally 
used. The reduction in weight and the easy manner in which 
the cellars are removed from the box are said to effect a 
considerable saving of time at terminals in packing and 
handling. 


Cylinder Cock Designed to Operate Automatically 


designed to provide a valve that 
has recently been invented 
) by A. Abbamonte, Cheyenne, Wyo. The 
W hen the main 
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g the Manner in Which the Device Is Applied to 


the Cylinders 


st on the seat A. This movement opens the 
the throttle is closed, the steam pressure 1s 
nsion of the spring 2, and this spring closes 
on the seat B, thus protecting the operating 
linder cock from becoming stuck with de- 
il. Valve 7 is opened by this return move- 
all the fluid, that may have accumulated, to 
\osphere through the outlet C. 
ine is drifting with the throttle closed, a 
| in the steam pipes, steam chests and cyl- 
ses the check valve 5 on the seat of outlet C, 
ld air and dirt from entering the cylinders. 
ineman wants to open the cylinder cocks 
is working under full steam pressure, he 
ay cock connected to the opening D with 


the main air reservoir. When the three-way cock is opened, 


the main reservoir is connected on the top of the piston 4, 
thus closing this piston on the seat B, and opening valve 7. 
This allows the steam to blow from the outlet C. When the 
three-way cock is closed, the opening D is exposed to the 
atmosphere and the steam pressure on the top of valve 7 
causes it to reseat itself and to open the piston 4. 

It is essential that the cylinder cock be placed in a hori- 








Drawing Showing the Workihg Parts of the Abby Automatic 
Cylinder Cock 


zontal position, with the check valve 5 when at rest in a 
perpendicular position and %4 in. from the outlet C. This 
position will make a 55-deg. steam blow from the outlet C. 
About 20 lb. steam pressure is needed to close the valve 7 
on its seat and when the pressure is lowered 5 lb. valve 7 
will open automatically. When the engineman opens the 
cylinder cock by air pressure, the piston 4 closes on the seat 
E and stops all air leaks passing through piston ring. 
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A Special: Air Drill for Reaming Service 


operations in railroad shops, and the special demand of 
this work arising particularly from the wide fluctua- 
tions in load in reaming different thicknesses of materials, has 


° Pep extent to which portable drills are used in reaming 

















The Red Giant Portable Drill Used for Reaming 


led to the recent development of a portable air drill which is 
designed specially for this work. ‘This drill is the No. 36 
Red Giant drill of the Chicago Pneumatic Tool Company, 
New York. While the design of this drill is not revolutionary 
it is distinctive in a number of particulars. The main ob- 


A Self-Contained 


SELF-CONTAINED riveter of the hydraulic type 
A has recently been developed by the Oilgear Company, 

Milwaukee, Wis. The machine may be located any- 
where on the shop floor where it can be driven from any 
constant-speed source of power. A constant-pressure pump 
furnishes oil to the cylinder free from pulsations. ‘The de- 
livery may be changed instantly to any desired pressure from 
zero to the maximum capacity of the machine and the dis- 
placement is positive against any resistance up to the ca- 
pacity of the machine. Thus there is no delay in waiting for 
the pressure to build up as it is available the instant resistance 
is met. 

As shown in the illustration, the frame is of ribbed con- 
struction and is securely bolted to the bed. The shape of 
the bed is such that it permits the location of the pump in 
rear of the frame. This arrangement makes the machine a 
self-contained unit and also tends to simplify its installation 
in the shop. 

Another feature is that the horns being 
type, makes the machine adaptable to the 
work around a railroad shop. All the parts are easily 
accessible. Special attention was given in the design of the 
machine to the cost of maintenance, which is an important 
factor to be considered. 

Foot-treadle control is provided which allows the operator 
the use of both hands for the work. The speed of the ma- 
chine is limited only by the adeptness of the operator in 
placing the rivets. The stroke is 4 in. and the design allows 
for placing the work so that the strokes can be limited to 
clear the work on the up stroke or on the return to ram 
position. The horn shown in the illustration is of special 
design to accommodate an indexing fixture, but removable 
horns of any design may be used. This riveter is manufac- 
tured in two standard sizes of 10 and 20 tons’ capacity, 
respectively. Both of these sizes may be driven from any con- 


of the removable 
various kinds of 


jectives sought in its development are said to be capacity for 
uninterrupted service, ease of operation and reduced 
maintenance. 

The new drill weighs 35 lb. and is unusually well bal- 
anced, affording easy control and enabling it to be han- 
dled by one man for down or side hole reaming. The spindle 
is of the extension type with a slot for the convenient ejection 
of the reamer or drill. One of the most prominent features 
of the drill is the power, which is usually large for drills of 
this weight. This makes the machine especially adaptable 
where the work varies from single plates to multiple plates 
and gussets with forgings, gray iron and steel castings in- 
terspersed between them, and where the quantity of metal to 
be removed produces a constantly changing power factor. 
All of the working parts are made extra large to provide an 
ample safety factor. As the motor is double acting and js 
provided with a packing gland or stuffing box, there is no 
leakage of air into the crank case. The lubrication is of the 
flash type and as there is no air to bleed through from the 
crank chamber there is no loss of lubricant as a result of its 
being carried out into the escaping air. The crank shaft and 
bearings differ slightly from those of the standard Little 
Giant designs, having the eccentric located between the throws 
and an integral part of the forgings. This crank shaft is 
mounted on three ball bearings, the extra or third ball bearing 
insuring proper shaft support on both sides of the main 
drive gear and contributing to an unusually low frictional 
resistance in the machine. 


Hydraulic Riveter 


stant speed source of power, which makes it adaptable to van- 
cus operating conditions and requirements. 
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The Speed of This Machine Is Limited Only by 


of the Operator. 
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rn Machine Tool. Works of Cleveland, Ohio, 
ped a two-spindle drill press, known as its 
luty. As shown in the illustration, the machine 
regular No. 2 type, except that it is equipped 
upports and has a special three-station rotating 


heads are mounted on a common column, which 
ket type table extending the full length of the 











1ipped with a Special Three-Station Rotating Table 


this table is clamped a rotating table, which is 
three stations; loading, drilling and reaming. 
rts are provided for supporting the bar. The 
is released by the lever A. The lever B is 
the table in position after it-has been indexed. 
trip, together with spring type counterweights, 
indle automatically to the starting position 
ration. 
is driven by a five-horsepower motor mounted 
the rear, and is geared to the jack shaft. Each 
a belt operated from this shaft. The heads 
ependent of each other and can be operated at 
ind speeds. 
is designed for the purpose of machining 
in quantities and for handling work requir- 
of speeds and feeds. A patented transpos- 
xement permits flexibility and provides a 
ing the correct speeds and feeds for the work 
On some work where two stations for 
ed, a four-station rotating table can be used 
hree-station type. The table would then 
deg. in order to bring the work under the 
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T'wo-Spindle Drill Press 


“Steel Parallels of Practical 


Dimensions 
“THE L. S. Starrett Company, Athol, Mass., has made a 


recent addition to its line of precision tools in the shape 
of two sets of parallels made from a special grade of tool 




















Handy Precision Tocls for Mechanic, Toolroom or Machine Shop 


steel, hardened and ground. ‘These sets consist of eight 
pairs of parallels which may be purchased in individual 
pairs or combinations of pairs by the mechanic, or com- 
plete for the tool room or machine shop. The dimensions 
to which they are made are those which experience has 
shown to make the most practical combinations. They are 
all 6 in. in length. 





Ice from Stoker Engine Drip Pipe Discharging Near Top of Tender 
Sters Caused This Condition 





























GENERAL NEWS 





The boiler shop and three other buildings of the Missouri 
Pacific shops at Ft. Scott, Kans., were destroyed by fire on April 
16; estimated loss $30,000. 


The Interstate Commerce Commission has reopened its investi- 
gation into the question of the construction and repair of cars and 
locomotives for further proceedings relating to the equipment of 
the Central of New Jersey. 


The Anatclian Railway of Turkey plans to spend over $3;500,000 
during the current year for the purchase of 30 locomotives, a 
number of passenger cars and a new station at Haidir-Pasha, ac- 
cording to Commerce Reports, 


The Interstate Commerce Commission’s report to Congress for 
March on the condition of railway equipment shows that during 
the month 5,683 locomotives were inspected; that 2,674 were found 
defective and 468 were ordered out of service. Also 99,234 freight 
cars were inspected, of which 4,461 were found defective; and 1,814 
passenger cars, of which 41 were found defective. 


In February this year the following railway car supplies were 
imported into Canada from the United States: 21 box and flat cars, 
valued at $27,857; 3 tank cars, valued at $1,311; 168 other cars, 
valued at $6,826; parts of railway cars, valued at $136,169; 3 
motor cars for railway use, valued at $607. This is a report com- 
piled by the Dominion Bureau of Statistics. 


The Union Pacific organized a standardization committee 
which is visiting every shop on the system investigating methods 
and apparatus with a to increasing efficiency. The com- 
mittee consists of J. W. Highleyman, assistant superintendent of 
motive power and machinery, J. J. Kelker, superintendent of 
shops at Pocatello, Idaho, W. R. Ladd, superintendent of shops 
at Portland, Ore., and A. S. Norris, master mechanic at Los 
Angeles, Cal. 


has 


view 


Tank Car Specifications 


The effective date of the requirements of Section 7 (c) of the 
specifications for Class I and II tank cars, and the last paragraph 
of Section 7 (d) of the specifications for (Class III and IV tank 
cars has been extended to December 1, 1924. These sections of 
the tank car specifications of the American Railway Association 
provide that no nipples, or other attachments shall project 
below the bottom outlet cap, except while car is being unloaded. 


valves 


Labor Board Decisions 


SHop CRAFTS EMPLOYEES.—-The 
Labor Board decides railway employees’ department of 
the American Federation of Labor has the right to represent 
individual employees on the Great Northern who have grievances 
under the provisions of the existing agreements. The dispute in 
this case involved a memorandum of settlement with certain strik- 
ing shopmen in the latter part of 1922 and its alleged violation 


INDIVIDUAI 


that the 


REPRESENTATION OF 





in the case of one employee by the railway management.—Decisio, 


No. 2304. 


Boston & Maine Employees’ Magazine 


The Boston & Maine Employees’ Magazine, Vol. 1, No, 1, the 
issue of April, 1924, has been distributed. It is a 24-page pubji 
cation, 6 in, by 9 in., illustrated, and it carries no advertising. The 
company’s announcement reads in part: 

“With this number the Boston & Maine Bulletin, establishes 
a year ago, becomes the Boston & Maine Employees’ Magazin 
The change is not a new departure but a growth. We have y 
pretentious plans. But there is need of better means of inform. 
tion about the public service in which we are engaged. ; 


B. & O. Fuel Conservation Moving Picture 


The Chicago chapter of the International Railway Fuel Asso- 
ciation held a special meeting Thursday evening, April 10, at tl: 
‘Hotel Sherman, Chicago, the feature of which was an unusual 
motion picture presented by W. L. Robinson, superintendent oi 
fuel and locomotive performance of the Baltimore & Ohio, Among 
other things, the chemistry of combustion is shown. in this picture 
by means of animated characters, carbon being represented by 2 
negro, oxygen by a police officer and hydrogen by a girl called the 
“Hydro-girl.” This was the 


B. & O. lines. 


first showing of the film off th 


Wage Statistics for January 


In January, 1924, the number of employees of Class I railroads 
was the lowest recorded since September, 1922, according to th 
Interstate Commerce Commission’s monthly bulletin of wag 
statistics. The number reported was 1,749,927, a decrease oi 
29,589, or 1.7 per cent as compared with the returns for the sam 
month last year. The total compensation decreased $10,501,333 
or 4.2 per cent. The difference in the percentage decrease in the 
number of employees and their compensation was due chiefly to a 
unusually large number of overtime hours worked in January, 
1923. Compared with the preceding month, the reports for 
January, 1924, show a decrease in employment of 2.4 per cent 
The total compensaticn, however, shows an increase of 2.1 pe 
cent due principally to the fact that the number of working days 
was greater. 


Standardization of Freight Cars in England 


A plan for standardization of railway freight cars has bee 


arranged between the railway clearing house for the companies 


and the private car owners, by which all freight cars built in 
future will be of two standard specifications only—12-ton ane 
20-ton. This change, contemplated for years, may be attribute: 
largely to the unification of railways under the act of 1921. Grea 
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savings are anticipated eventually from this plan, not only in 








OCOMOTIVE REPAIR 


No. No. 
l notives No. stored 
Date n line serviceable serviceable 
ee A ee Tee 64,453 48,905 576 
pS ae a eee 64,559 50,107 914 
fT See eee ‘ 63,906 52,456 2,181 
ey NE e ee ore , 63,982 54,159 2,620 
1924 
DE ee Ea a ee ee +406 54,031 5,061 


REPAIR 


No No. 
lecomotives No. stored 

Date on line serviceable serviceable 
CN eae 64,377 53,586 4,116 
NN 45a nlon tieaieiwa ee be 4,431 53,127 3,800 
April 1 64,363 52,805 4,648 


SITUATION—FORMER 


SITUATION—NEW 


METHOD OF COMPILATION 

No. held for No. held for Tot p 
repairs req. Per repairs req. Per he! we 
over 24 hcurs cent less 24 hours cent for re s - 
13,587 21.1 1,962 3.0 15 24.1 
12,801 19.8 1.651 2.6 14, 12.0 
10,326 16.2 1.124 1.8 11,454 -“ 
8,789 13.7 1,034 1.6 9 _ 
9,395 14.6 980 1.5 10 16.1 


METHOD OF COMPILATION 
No. req. No. req. Totil Per 
classified Per running Per r cent 
repairs cent repairs cent repils 8 
5,919 9.2 4,872 7.6 10,,71 i 
6,047 9.4 5,257 8.1 11,204 179 
6,128 9.5 5,430 8.4 11,598 
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pair and in aiding train assembly, but also in cheapen- 
and in promoting mass production. 
utput schemes are already being introduced at car- 
At Cardiff, an extension of the Crown Wagon & 
Works is under way to expedite the specialized con- 
teel-frame box cars and the construction of the new 
irs. The Great Western Railway serving that terri- 
colliery owners to adopt the 20-ton size, and offers 
freight rebate on coal traffic so carried. 





Canadian Shopmen Favor B. & O. Plan of 
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Co-operation 


on of the Canadian section of Division 4, Railway 
epartment, of the American Federation of Labor, 
treal, representing 35,000 rail shopmen on Canadian 
on record as favoring the Baltimore & Ohio plan 
with the management and expressed the desire to 
lopted in Canada. Following the endorsement by 
the matter will be taken up by the Canadian Pacific 
m and-the Canadian National System Federation 
tions which open simultaneously in Montreal im- 
the conclusion of the Division 4 convention. The 
| be the making of a survey of the line to designate 
at which the plan could be tried out.: Manage- 
ilways would then be approached. A vote of the 
the system would be necessary before the plan 
effect 


Locomotive Shipments in March 


ent of Commerce has prepared the following table 
locomotives in March. This report covers the 
facturing plants and is based on reports received 
idual establishments. The table gives the shipments 
in March and unfilled orders as of March 31, with 
r earlier months, 
LOCOMOTIVES 


Shipments Unfilled orders 








: atk. area es Sie — 
Total Domestic Foreign Total Domestic Foreign 
229 217 12 1,788 1,699 89 
207 196 11 2,220 2,141 79 
282 269 13 2,316 2,214 102 
217 201 16 2,204 2,111 93 
238 228 10 2,150 2,045 105 
232 221 11 1,958 1,854 104 
239 211 28 1,738 1,652 86 
aa 259 13 1,497 1,406 91 
335 313 22 1,178 1,102 76 
310 295 15 977 915 62 
299 270 29 691 656 35 
32! 305 24 387 365 22 
151 147 4 376 344 32 

99 02 7 499 466 oe 

32 128 4 534 494 40 

Labor News 


lle, Chattanooga & St. Louis has granted increases 
hour to employees in the mechanical department ; 

men, helpers, apprentices and laborers. 

eir union to become “more militant” railway shop- 
1adian Pacific Railway last week devised ways and 

asing the revenue of their organization by 100 per 

ision was made by forty delegates who attended a 
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proval last week of a draft wage scale which would raise the 
wages of shopmen to the 1920 level. 

Announcement was made in Boston on April 4 that the strike 
of shopmen on the Boston & Maine, which was begun on July 1 
1922, had been called off. 

The Federated Shop Crafts on the Baltimore & Ohio have made 
a request for a general increase of pay sufficient to restore the 
rates which were in force on July 1, 1921. 

The strike of the shop crafts employees on the Chicago, Rock 
Island & Pacific, which began on July 1, 1922, has been officially 
terminated by the Railway Employees’ Department of the Ameri- 
can Federation of Labor, in accordance with a plan upon which the 
Rock Island offered to reemploy the strikers. Former employees 
who desire to return to work are to register at points where they 
formerly worked within the next 60 days. Those who register 
will be given preierence for employment over other new men 
during the 60-day period of registration and for six months there- 
after. Employees who register will be provided with work as 
soon as opportunity offers, but present employees will not be dis- 
placed. The rights and seniority of the men now in service will 
not be interfered with or affected by the employment of any formeér 
shop employees. In the reemployment of former employees who 
register the relative senicrity rights as among themselves will pre- 
vail, in accordance with the seniority roster before the strike 
began. This does not-mean that former employees will secure 
their old seniority, but that their seniority as new men will be 
arranged according to their seniority before the strike. The Rock 
Island has refused to enter into'.any contract with the federated 
shop crafts and will continue to negotiate with its shopmen through 
the present “company” organization, 


MEETINGS AND CONVENTIONS 
The Association of Railway Electrical Engineers will hold its 
semi-annual meeting on Thursday, June 12, at the Hotel Dennis, 
Atiantie City, N. J. 


Fuel Association Convention 


The International Railway Fuel Association will hold its con- 
vention at the Hotel Sherman, Chicago, on May 26-29. R. H. 


Aishton, president of the American Railway Association, and 


Charles Donnelly, president of the Northern Pacific, will address 
the meeting. The subjects to be discussed will include oil and coal 
as locomotive fuel; the budget system; fuel losses at locomotive 
terminals; the mining, preparation and inspection of coal for 
locomotive fuel; main tracking and its effect on fuel, and the 
analysis of the report of the United States (Coal Commission. 


The fcilowing list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 
Air-BRAKE AssocraTiIon.—F. M. Nellis, Room 3014, 165 Broadway, New 

York City. Next meeting Mt. Royal Hotel, Montreal, May 6 to 9. 
AMERICAN RaILRoapD MASTER TINNERS’, COPPERSMITMS’ AND PIPEFITTERS’ 
Assocration.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN RAILROAD ASSOCIATION, Division V.—MECHANICAL.—V. R. Haw- 

thorne, 431 South Dearborn St., Chicago. Convention June 11-18, 
1924, Atlantic City, N. J. 

Division V.—EQuIPMENT PaintTinGc Division.—V. R. 
Chicage. 

Division VI.—PurcHaAses AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. Convention June 16-18, 1924, Atlantic City, N. J. 

AMERICAN Rattway Toot ForREMEN’s ASSOCIATION.—J. A. Duca, tool fore- 

man, C. R. I. & P., Shawnee, Okla. Annual convention August 28-30, 
Hotel Sherman, Chicago. 


Hawthorne, 











i BES i - ; . AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
the company’s Federation of Employees. Their Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 
ded in Montreal as significant, in view of the ap- 23 West Forty-third St.,. New York. Spring meeting. 

FREIGHT CARS, INSTALLED AND RETIRED 
Installed Aggregate Retired Aggregate Owned Aggregate Building 
during capacity during capacity at end capacity in R. R. 
month tons — month tons of month tons shops 
eeetere 18,690 881,168 14,411 ~- 548,950 2,307,997 100,527,725 1,515 
in pin tad ladiaeieabeascna 183,367 EEE 185.508 cooked “ney eee lice 
 odvucdeuntek 15,589 707,367 12,3249 516.695 2,310,032 100,644,107 2,417 
mk ae kstitoteenae Ge 554,481 10,466 411,228 2,310,570 100,767,731 2,715 
9'923 as sidan 2 ete : age : cael 
a ndsnaan nes sere daieda i a "vee nea 26,975 22,795 . seeceee 


installations and retirements prepared by Car Service Division A.R.A. published in Form_CS 15-A, | Figures cover only those roads 


Service Division. inc 
ment rebuilt to an‘ extent sufficiently so that under the 


Total of cars retired will include in addition to such rebuilt cars, equipment ns 
equipment turned over to Consolidation Coal Company as a result of sale of S, ) D : 
the Car Service Division include cars cwned by railroad controlled private car lines—-American Refrigerator Transit, 
Company and Western Fruit Express. 


ruit Express, Merchants Dispatch Transportation 
tive companies during 1923. 
i show that during 1923 

nuary 1, 1924, had 1,240 cars on order. 


They include equipment received from builders and railrcad shops. ! 
1 accounting rules it must be retired and entered in the equipment statement 


Such equipment is shown as retired by the 
they installed 14,508 cars including new 


Figures of installations and retirements alike 
sold to other than railroad companies such as Sandy 
V. & E. by Baltimore & Ohio to the ccal company, 
Fruit Growers 
The railroads turned over a large number of 
railroads and installed by the car lines. Figures for the 
and cars of former railroad companies. ‘The car lines’ retired 

































































































































AmeRIcAN Society For STEEL Treatinc.—W. H. Eiseman, 4600 Prispect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 
Bcstcn, Mass. 

American Society For Testinc Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 23-27, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

ASSOCIATION OF RalLway ELEcTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Semi- 
annual meeting June 12, Hotel Dennis, Atlantic City, N. J. 

CanaDIAN RaiLway Cruz.—W. A. Booth, 53 Rushbrook St., Mcntreal, Que., 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windscr Hotel, Montreal, Que. 

Car ForemMen’s Association oF Cutcaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, IIl. 

Car ForeMen’s Association oF St. Lours.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month at the 
American Hotel Annex, St. Louis. 

CentTraL Rattway Ctus,—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetings second Thursday, January to November. Interim 
meetings second Thursday, February, April, June, Hotel Statler, 
Buffalo, N. Y. 

CulgeF INTERCHANGE Car INSPECTORS’ AND Car FoREMEN’s ASSOCIATION.— 
A. Sternberg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 16, 17 and 18. 

CinctinnaTi RatLway CLus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next meeting May 13. The speaker will be E. 
Jouett, vice-president, Louisville & Nashville. 

Cueveranp Steam RAILWAY Crius.—F., L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL RaILROoAD MasTER BLacksMitTHs’ AssociaTion.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL RAILWAY FueEL AssociaTion.—J. B. Hutchinson, 6000 Michi- 
gan a. Chicago, Ill. Next meeting Hotel Sherman, Chicago, May 

: Be ; 

INTERNATIONAL RAILWway GENERAL FOoREMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual conventicn September 
9 to 12. Hotel Sherman, Chicago. 

Master BorLermMaKeErs’ Association.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. Next convention May 20-23. Hotel Sherman, 
Chicago. 

New Encuianp RalILroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in mcnth, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. Next meet- 
ing May 13. Annual banquet and entertainment. 

New York Rartroap C.ius.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St., New York. 

NIAGARA FRONTIER Car MEn’s Assoctation.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

PactFic Rattway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

Rattway Ciur or GREENVILLE.—G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July and August. 

Rattway Cuus oF PittsspurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Tuesday in month, except June, 
July and August, Fert Pitt Hotel, Pittsburgh, Pa. 

St. Lours Rattway Cius.—B. W. Frauenthal, Union Staticn, St. Louis, Mo. 
Regular meetings second Friday in month, except June, July and 
August. Next meeting May 9. A paper on the Consolidation of 
Railroads, or some kindred matter will be read by W. A. Colston, vice- 
president and general counsel, N. Y., C. & St. L., Cleveland, Ohio. 

SOUTHEASTERN CARMEN’s INTERCHANGE ASSOCIATION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ Associ1ATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago. 
September 9-14, 1924. 

WestTeRN RaltLway CLus.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. Annual meeting May 23, at Edgewater Beach Hctel, 
Chicago. Fred W. Sargent, vice president cf the ‘Chicago & North 
Western, will be the speaker. 


GooD 
CYLINDER 


VALYE PACKING 


ARE 


TRUE FRIENDS 


OF THE ENGINEER AND FIREMAN 


Example of 28-in. by 22-in. Placards to be Posted Monthly in 
Enginehouses and Enginemen’s Washrooms by the Chicago, 
Burlington & Quincy for the Purpose of Causing Discussion and 
Creating Interest in Fuel Economy. 
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SUPPLY TRADE N OTES 








The T. H. Symington Company has moved its Chica 
to 2108 Straus building. 


The American Steel Foundries has moved its Chicago offices 
to 410 North Michigan avenue, 


80 offices 


John H. Lord, of Joseph T. Ryerson & Son, Inc., Chicago, died 
on March 30 at Louisville, Ky. 


The Griffin Wheel ‘Company has removed its Chicago office from 
332 South Michigan avenue to 410 North Michigan avenue. 


Charles N. Winter, managing editor of the Locomotive 
Cyclopedia and the Car Builders’ Cyclopedia, has resigned to 
become general manager of the Rogatchoff Company of Baltimore 
Maryland. Mr. Winter 
began his engineering 
career in 1904 in Pough- 
keepsie, N. Y. In 1906 
he entered the engineer- 
ing department of the 
American Brake Shoe & 
Foundry Company, serv- 
ing as draftsman and as 
engineering inspector of 
new work. He resigned 
this position to enter the 
engineering department of 
the American Car & 
Foundry Company at 
New York, in :1913 re- 
turning to the American 
Brake Shoe & Foundry 
Company as chief drafts- 
man. In 1915 he removed 
to Virginia where he 
served in the test depart- 
ment of the Norfolk & 
Western at Roanoke, and in the office of the engineer at the Rich 
mond Works of the American Locomotive Company. In 1918 
Mr. Winter accepted a position on the editorial staff of the 
Simmons-Boardman Publishing Company and compiled the 1919 
edition of the Car Builders’ Cyclopedia. At the close of this 
work he became associate editor of the Railway Age and the 
Railway Mechanical Engineer. In 1921 he became managing 
editor of both the Locomotive (Cyclopedia and the Car Builders 
Cyclopedia, resigning from this latter position to take up his 
new duties which will include the direction of sales and adver- 
tising for the Rogatchoff Company in the United States and 
Canada, and also in Great Britain and Australia. The sales offices 
will be located at 90 West Broadway, New York City, and 
the Koehler Building, Ridgewood, N. J. 





Cc. N. Winter 


The American Car & Foundry Company has acquired the plats 
of the Pacific Car & Foundry Company at Portland, Ore. and 
Seattle, Wash. 


The Union Tank Car Company, New York, will, on May Is 
establish an office in the McCormick Building, 332 South Michigat 
avenue, Chicago. 


H. §. Patterson, manager of the railroad department of the 
Walworth Manufacturing Company, Boston, Mass., died on April 
6 at Norfolk, Mass. 


M. A. Downs and W. G. Guy have been appointed service eng 
neers in the railroad department of the Paige & Jones Chemical 
Co., New York City. 


The Sellers Manufacturing Company, Chicago, has moved ‘ 
general sales offices from 1204 McCormick building to 1927 Illinos 
Merchants Bank building, 


The Zapon Leather Cloth Company has moved its New Yo ‘ 
offices from 200 Fifth avenue to the Park-Lexington building 
Park avenue and Forty-sixth street. 


The Westinghouse Air Brake Company has re soved its ste 
York office from the Benenson building, 165 Broads 2y, to the ne 
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Westinghouse building, which has just been completed at 150 


Broadwa 

The | Star Tank Car Company, Wichita Falls, Tex., is 
contemplating the construction of a plant for the repairing of 
tank, steel and gondola cars at Fort Worth, Tex. 

Long has been appointed general manager of the 
[Iron Company, Woodward, Ala., succeeding A. J. 
ho is now associated with H. A. Brassert, Inc., Chicago. 


James 
\W o dW a 
Boynt yn 


Edwin W. Allen, assistant district manager and district engineer 
of the General Electric Company, with headquarters at Chicago, 
has been promoted to manager of engineering, with headquarters 
t Schet ec tady, N. x. 


The Youngstown Steel Car Company, Niles, Ohio, has opened 
anew district office in the Canadian Pacific building, New York 
City. This office is in charge of John H. McCartney, formerly 
representative at New York for the Standard Tank (Car ‘Company. 

c, A, Paquette, chief engineer of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at Cincinnati, Ohio, has 
been appointed president of the M. E. White Company, the White 


Construction ‘Company and other affiliated companies, with head- 
quarters at Chicago, 

The North Judson Car & Equipment Company, North Judson, 
Ind. has been organized for the purpose of rebuilding and repair- 
ing railroad freight cars. It also intends to go into the building 


of new equipment in the near future. The company has a tract 
of 70 acres at North Judson, Ind., on which it is now erecting 


buildings. A. M. Oliver is president and general manager, C. E. 
Reese is vice-president, A. Lincoln Long is secretary and treasurer 
and J. G. Capouch is general counsellor. 


Death of Dr. Wilhelm Schmidt, Famed for Work with 
Locomotive Superheater 


Dr. Wilhelm Schmidt, whose pioneer work relating to the 
att of steam superheating led to the development of the most 
widely used types of locomotive superheaters, died on February 

16 at Bethel, near Biele- 
feldt, Germany, at the 
age of 66. Dr. Schmidt 

started his career aS a 

locksmith and through 
_ coincidences his natural 

ability to speculate cor- 
rectly on matters of 
physics and engineering 
came to the attention of 
prominent men who made 
it possible for him to edu- 
cate himself and carry 
through the realization of 
his ideas. Schmidt, who 
in early years recognized 
the great importance of 
the superheating of steam 
for the economy of steam 
engines, spent the larger 
part of his life in fighting 
the prejudices that made 
learned engineers opposed 
t this practice and to build up an organization which was finally 
able t rcome these prejudices and carry his ideas to com- 
ess. His best known accomplishment was the creation 
ta pra | locomotive superheater, but he also did much towards 
the pr superheating of steamships and stationary power 
the last ten years of his life he spent much effort and 

f money on the demonstration of practical ways and 
mbine the thermal advantages of high superheat with 
advantages of relatively high steam pressures, which 
“super-pressurés.” While he did not live to see his 

lating to steam super-pressures widely exploited, he 

faction of having the engineering fraternity of his 
acknowledge the genius of his conceptions in this 

\s a man entirely self-educated, he had many unusual 

rred upon him, and one of the universities of his 

erred upon him an honorary degree of Doctor of 
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TRADE PUBLICATIONS 


GRAPHIC INSIRUMENTS.—Bulletin No. 324, a four-page folder 
touching upon the use of graphic instruments in small plants, the 
use of graphic records to effect various plant economies, has been 
issued by the Esterline-Angus Company, Indianapolis, Ind. 


O1LcEaR Propucts.—Four bulletins, Nos. 30, 31, 32 and 33, de- 
scriptive of broaching and assembling presses, the Type W variable 
delivery pump, the Oilgear hydraulic riveter and the Oilgear bench 
press, have been issued by the Oilgear Company, Milwaukee, Wis. 








Fue, Line Tusinc.—A 20-page brochure, containing a complete 
report of tests made by the Underwriters’ Laboratories in Chicago 
and describing the entire process in the manufacture of Bundy 
tubing, has been issued by the Bundy Tubing Company, Detroit, 
Mich, 


LatHEs.—A brief outline of the construction details of LeBlond 
machine tools and a few of their applications to railroad work 
are contained in a 46-page illustrated book recently issued by the 
R. K. LeBlond Machine Tool Company, Cincinnati, Ohio. The 
book is entitled “LeBlond Lathes in Railway Maintenance Service.” 


BENT-Tuse Borters.—The Heine Boiler Company, St. Louis, 
Mo., has issued an attractive 26-page bulletin, No. 54, descriptive 
of its V-type, bent-tube boiler, which consists of three upper steam 
and water drums and one lower water drum, interconnected by 
bent tubes acting as steam conductors or water circulators. De- 
tails of the construction of various installations are shown in 
cross-sectional views. 


MATERIAL HANDLING EQuIPMENT.—Catalogue No. 21-M, re- 
cently issued by the Yale & Towne Manufacturing Company, 
Stamford, Conn., contains complete details of Yale chain blocks, 
trolleys and electric chain hoists, and shows tables of dimensions, 
weights, clearances, and lifting, lowering and running speeds. All 
essential information regarding each of these units for handling 
materials is also covered in the catalogue, which contains 100 
neatly arranged pages. 


ELectric FuRNACEs.—Annealing of castings and wire, heat 
treating, calorizing, sherardizing and other processes using electric 
furnaces, are shown in Bulletin No, 48721 recently issued by the 
General Electric ‘Company, Schenectady, N. Y. The publication 
is mostly pictorial in content, illustrating the application of direct 
heat electric furnaces in General Electric factories. Details as to 
heat, dimensions and function of each installation featured are 
given in descriptive captions. 


PRESSURE BLOWER SIzEs.—Bulletin No. 402, issued by the 
Johnston Manufacturing Company, Minneapolis, Minn., contains 
some interesting data and curves showing the general design and 
operating characteristics of the pressure blowers which this com- 
pany makes for oil-burning furnaces and large coal forges. Of 
particular interest on page 3 of the bulletin is the description of 
a method of determining blower sizes for different installations. 
A table on page 4 is devoted to the dimensions and motor ratings 
for blowers of different capacities, 


Tue Automatic Fire Door.—The present position in the field 
of locomotive operation of the automatic fire door, particularly 
as relates to the Shoemaker radial fire door, is clearly outlined 
in a four-page circular recently issued by the National Railway 
Devices Company, Chicago. ‘The construction of the Shoemaker 
radial type door is clearly shown and red arrows pointing to 
various parts of the door emphasize its operating advantages. The 
fourth page of the circular is devoted to a diagram which shows 
the clearance lay-out of the Shoemaker radial fire door with a 
commonly applied mechanical stoker. 


Att Metat Car Connections.—A four-page catalogue No. 83 
has been issued by the Barco Manufacturing Company, Chicago, 
devoted to steam heat connections between passenger cars, point- 
ing out the benefits to be derived from making these connections 
metallic. Tests are quoted to show that the metallic joints tend 
to promote safety and in a specific case enable the regulating valve 
pressure to be increased 50 per cent or from 61 Ib. to 93 lb. With 
this initial pressure 5 lb. of steam was obtained at the rear of a 
10 car train in 6 min. 21 sec. Metallic steam heat and air connec- 
tions in stations and yards are also shown in several illustrations. 











































































PERSONAL MENTION 











General 


L. D. FREEMAN, assistant to the chief of motive power and 
equipment of the Seaboard Air Line with headquarters at Norfolk, 
Va., has resigned to become assistant to the chief mechanical 
officer of the Chesapeake & Ohio, with headquarters at Richmond, 
Va. 


Master Mechanics and Road Foreman 


T. J. Crayton has been appointed master mechanic of the 
Texarkana & Ft. Smith, with headquarters at Port Arthur, Tex., 
succeeding A. D. Williams, assigned to other duties. The head- 
quarters of the master mechanic are changed from Texarkana, 
Tex., to Port Arthur, 


J. Dierricu, master mechanic of the Lincoln division of the 
- Chicago, Burlington & with. headquarters at Lincoln, 
Nebr., has. been given extended jurisdiction to include the Omaha 
division, succeeding F., who has been assigned to other 
_ duties’ “The position of master mechanic at Omaha has been 
abolished. 


Quincy, 


Newell, 


GreorceE H. LANnGtTon, whose appointment as general master 
‘mechanic of the Chesapeake & Ohio was announced in the April 
issue of the Railway Mechanical Engineer, was born on April 13, 
1872, at Hannibal, Mo. 
Mr.: Langton received a 
-grammar school education 
_and served his apprentice- 
ship on the::Chicago, Bur- 
lington. & Quincy.: He 
was.. subsequently em- 
ployed on various roads 
as a machinist, round- 
house foreman, general 
foreman and_ engineer, 
and successively served 
“as master mechanic of 
the Sierra Railway of 
California; the Kansas 
City Southern and Texas 
Pacific roads. He then 
became superintendent of 
shops and master me- 
chanic on the Seaboard 
Air Line, later holding 
similar positions on the 
Virginian. In March, 
1923, he was appointed mechanical inspector of the Chesapeake & 
Ohio and in February of this year was promoted to general master 
mechanic, with headquarters at Clifton Forge, Va. 





George H. Langton 


Car Department 


CHARLES T. REYNOLDS, general inspector of car maintenance of 
the Boston & Maine at North Station, Boston, Mass., has been 
transferred to Concord, N. H. 

FraNK H. BECHERER has been appointed general inspector of 
car maintenance of the Boston & Maine, with headquarters at 
North Station, Boston, Mass., succeeding C, T. Reynolds, trans- 
ferred. 


Shop and Enginehouse 
A. C. MELANsON has been appointed acting superintendent of 
the St. Malo shops of the Canadian National. 


Joun Hayes;roundhouse foreman of the St. Louis-San Francisco 
‘ at Sapulpa, Okla., has been transferred to Afton, Okla. 


J. V. Svevens has been promoted to assistant roundhouse fore- 
“man of the Atchison, Topeka & Santa Fe at Clovis, N. M. 
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GrorGe C. STREET, drop pit foreman of the St. Louis-San Fray, 
cisco at Sapulpa, Okla., has been appointed roundhouse forema 
succeeding John Hayes. 


WaLLace W. Brown has been appointed assistant superintender 
of shops of the Boston & Maine, with headquarters at Billerjc, 
Mass., succeeding G. A. Silva. 


T. W. Seery has been promoted to assistant night roundhoys 
foreman of the Atchison, Topeka & Santa Fe, at Clovis, N. yy 
succeeding F, J. Repman, transferred. 


R. H. MALLeEtr?, assistant roundhouse foreman of the Atchisoy 
Topeka & Santa Fe at Clovis, N. M., has been promoted to roypj. 
house foreman, with headquarters at Belen, N. M. 


Harry L. LEIGHTON has been appointed superintendent of shop; 
of the Boston & Maine with headquarters at Billerica, Mass, gy. 
ceeding Thomas Jennings, assigned to other duties. 


GrorceE A. Sitva has been appointed general inspector of log. 
motive maintenance of the Boston & Maine, with headquarters 
North tation, Boston, Mass., succeeding H. L. Leighton 


Major J. W. Lemon, whose promotion to superintendent 
shops of the Missouri Pacific at Sedalia, Mo., was announce’ 
in the April issue of the Railway Mechanical Engineer, was bon 
at Newton, Kans., on February 24, 1879. Mr. Lemon was educated 
at Pueblo, Colo., and on April 23, 1896, entered the employ 
the Denver & Rio Grande as a machinist apprentice. In 1900] 
entered train service on the Missouri Pacific as a brakeman betwee 
Pueblo, Colo., and Horace, Kan. In 1902 he became a machinis; 
at Hoisington, Kans., and in 1910 was promoted to general fore. 
man. He enlisted with the 3lst Engineers, U. S. Army, in June, 
1918, and served with the American Expeditionary Forces 
England and France until October, 1919, when he returned to tl 
United States and was discharged at Washington, D. C. |; 
November, 1919, he was appointed master mechanic of the Central 
Kansas-Colorado Division of the Missouri Pacific, which position 
he held until his promotien to shop superintendent at Sedalia. 


Purchasing and Stores 


J. H. McGLotuHiin has been appointed general storekeeper 
the Virginian, with headquarters at Princeton, succeeding D, C. 
King 

g. 


L. C. TuHomson, chief of stores of the Canadian National, 


at Montreal, Que., has been promoted to manager of stores, with 
the same headquarters. 


D. C. Kine, general storekeeper of the Virginian, at Princeton, 
W. Va., has been promoted to purchasing agent, with headquarters 
at Norfolk, Va., succeeding Tom Moore, resigned. 


G. W. CayE, purchasing agent of the Canadian National, at 
Montreal, Que., has been appointed purchasing agent of the Grand 
Trunk Western lines, with headquarters at Detroit, Mich. 

L. Lavcir, purchasing agent of the Central region of the 
Canadian National at Toronto, Ont., has been promoted to general 
purchasing agent, with headquarters at Montreal, Que. 
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